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4 EASY-TO-BUILD TOYS 
FOR THE HOLIDAY SEASON 



$1.25 DEC. 1981 




Radio Moscow and the dB War 
Videotex for TV: How it works 
Etch your own PC boards 



Choosing the right cassette tape 
Build a hi-fi mini-speaker 
Hnw tn align TV cnlur circuits 




ON APRIL 24 th 1981 A PROFESSIONAL 
INDEPENDENT TESTING LABORATORY 
PROVED K40 THE HIGHEST PERFORM ANC 
RADAR DETECTOR IN THE WORLD! 
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ESCORT, WHISTLER, FOX, JR. MICROWAVE, 
SUPER SNOOPER AND FUZZBUSTER ALL 
COMPETED IN THE CONTEST. 
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HERE'S THE TEST* 
THAT PROVED IT! 



THE BRAND NEW K40 RADAR DETECTOR 

USING A UNIQUE WAVE GUIDE COUPLED 

DIE CAST ANTENNA DETECTED X BAND 

RADAR AN AVERAGE OF 54% FURTHER 

THAN ALL OTHER DETECTORS AND 67% 



OUTPERFORMS ESCORT 

THE K40 OUTPERFORMED THE 
ESCORT 17% ON K-BAND AND 
34% ON X-BAND. THE K40 AVER- 
AGED 28% MORE DISTANCE THAN 
ESCORT AND 60% FURTHER THAN 
ALL OTHERS COMBINED. 




L 800-323- 
. THE DEAL. 



AREST YOU. 



CB Dealers throughout the U.S. & Canada. 
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Magnavox modi ' 
25-inch diagonal » 
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TELEVISIONARY. 

Magnavox sees the nexl _ 
stage of televiewing with 
you as the participant as 
well as the recipient, 

For that, you will need 
the most reliable color 
television possible. 

And now Magnavox 
Star' System color 



television sets combine 
advanced design concepts, 
high technology and new ' 
manufacturing systems 
to deliver the nighesi level . 
of reliability in Magnavox 
history. 

Magnavox.Television — 
as visionary as tomorrow. 
With a picture as reliable_ 
as it is bright and clear. 

Time after time. 
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The brightest ideas in the world are here toda y 
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Synthesized 

Hand-Held 

Scanner! 

Chances are the police, fire and weather 
emergencies you'll read about in tomor- 
row's paper are coming through on a 
scanner right now. All scanners sold by 
Communications Electronics bring the 
real live excitement of action news into 
your home or car. With your scanner, you 
can monitor the exciting two-way radio 
conversations of police and fire depart- 
ments, intelligence agencies, mobile tele- 
phones, energy/oil exploration crews, 
drug enforcement agencies and more. 

Some scanners can even monitor aircraft 
transmissions! You can actually hear the 
news before it's news. If you do not own a 
scanner for yourself, now's the time to buy 
your new scanner from Communications 
Electronics. Choose the scanner that's right 
for you, then call our toil-tree number to 
place your order with your Master Card or 
Visa. A scanner is an excellent holiday gift. 

We give you excellent service because CE 
distributes more scanners worldwide than 
anyone else. Our warehouse facilities are 
equipped to process thousands of scanner 
orders every week. We also export scanners 
to over 300 countries and military instal- 
lations. Almost all items are in stock for 
quick shipment, so if you're a person who 
prefers fact to fantasy and who needs to 
know what's really happening around you, 
order your scanner today from CE! 

NEW! Bearcat-350 

The Ultimate Synthesized Scanner! 
Allow 30-80 days tor delivery after receipt of 
order due to the high demand lor this product. 
List price S599-95/CE price $41 9.00 
7-Band, 50 Channel • Alpha-Numeric • No- 
crystal scanner • AM Aircraft and Public 
Service bands. • Priority Channel • AC/ DC 
Bands: 30-50, 1 18-1 36 AM, 144-174,421-512 MHz. 
The new Bearcat 350 introduces an incredible 
breakthrough in synthesized scanning: Alpha- 
Numeric Display. Push a button— and the Vacuum 
Fluorescent Display switches from "numeric" to 
word descriptions of what's being monitored. 50 
channels in 5 banks. Plus. Auto& Manual Search, 
Search Direction, Limits Count. Direct Channel 
Access. Selective Scan Delay. Dual Scan Speeds. 
Automatic Lockout. Automatic Squelch. Non-Volatile 
Memory. Reserve your Bearcat 350 todayl 

Bearcat® 300 

List price S549.95/CE price $339.00 
7-Band, 50 Channel • Service Search * No- 
crystal scanner • AM Aircraft and Public 
Service bands. • Priority Channel • AC/ DC 

Bands: 32-50. 1 18-136 AM, 144-174, 42 1-512 MHz. 
The Bearcat 300 is the most advanced automatic 
scanning radio that has ever been offered to the 
public. The Bearcaf 300 uses a bright green fluo- 
rescent digital display, so ifs ideal for mobile 
applications. The Bearcaf 300 now has these added 
features: Service Search. Display Intensity Control, 
Hold Search and Resume Search keys. Separate 
Band keys to perm it lock-in/lock-out of any band for 
more efficient service search. 



Bearcat® 250 

List price S429.95/CE price S269.00 
S-Band, 50 Channel • Crystalless • Searches 
Stores • Recalls e Digital clock • AC/ DC 
Priority Channel • Delay • Count Feature 

Frequency range 32-50. 146-174, 420-512 MHz. 

The Bearcat 250 performs any scanning function you 
could possibly want. With push button ease you can 
program up to SO channels for automatic monitoring 
Push another button and search for new frequencies. 
There are no crystals to limit what you want to hear, A 
special search feature of the Bearcat 250 actually 
stores 64 frequencies and recalls them, one at a time. 
Overseas customers should order the Bearcat 250F8 
at $379.00 each. This model has 220 V AC/1 2 V DC 
power supply and 66-88 MHz low band coverage. 

NEW! Bearcat® 20/20 

List price S449.95/CE price S279.00 
7-Band, 40 Channel • Crystalless * Searches 
AM Aircraft end Public Sanrica bands • AC/DC 
Priority Channel * Direct Chennel Access * Delay 

frequency range 32-SC, 1 1B-136 AM. 144-174, 420-512 MHz. 

The Sea/oaf 20/20 automatic scanning radio 
replaces! he Bearcat 220 and monitors 40 frequen- 
ciesfrom7bandS,includingaircraft.Atwo-position 
switch, located on the front panel, allows monitoring 
of 20 channels at a time. 

Bearcat® 21 OXL 

List price S349.95/CE price $219.00 
B-Band, 1B Channel * Crystatiass * AC/DC 
Frequency range: 32-50, 144-174, 421-512 MHz. 
The B earca 1 2 1 0XL scan n i ng red io is th e sacon d gen er- 
aiion scanner that replaces the popular Bearcat 21 
and 211. It has almost twice the scanning capacity of 
the Bearcat 210 with 18 channels plus dual scanning 
speeds and a bright green Fluorescent display. Auto- 
matic search finds new frequencies. Features scan 
delay, single antenna, patented track tuning and more! 

Bearcat® 160 

List price S299. 95/CE price $1 84.00 
S-Band, 10 Channel • AC only • Priority 
Dual Scan Speeds • Direct Chennel Access 

Frequency range: 32-50. 144-174, 440-512 MHz 
Would you believe.,.the Bearcaf 1 60 is the least 
expensive Searcaf crystalless scanner. 

This scanner presents a new dimension in 
scanning form and function. Look at the smooth 
Keyboard. No buttons to punch. No knobs to turn, 
Instead, finger-tip pads provide control of all scanning 
operations, including On/Off, Volume and Squelch. Of 
course the Bearcat 160 incorporates other advanced 
Bearca I features such as Priority, Direct Channel Access, 
Dual Scan Speeds, Lockout. Scan Delay and more. 

NEW! Bearcat® 100 

Tha firm t no-cry & tal program mabla handheld s cannor. 
Allow 60-120 days for delivery after receipt of 
order due to the high demand for this product 
List price 5449.95/CE price S299.00 
8-Sand, iB Channel ■ Liquid Crystal Display 
Saarch • Limit a Hold • Lockout * AC/DC 
Frequency range: 30-50. 138-174, 406-512 MHz 
The world's first no-crystal handheld scanner has 
compressed into a 3" x7" x 1W case more scanning 
power than is found in many base or mobile scanners. 
The Bearcat 100 has a full 16 channels with frequency 
coverage that includes all public service bands (Low. 
High, UHF and T bands), (he 2-Meter and 70 cm. 
Amateur bands, pius Military and Federal Government 
frequencies. It has chrome-plated keys lor functions 
that are user controlled, such as lockout, manual and 
automatic scan. Even search is provided, both manual 
and automatic Wow... what a scanned 

The Bearcat 1 00 produces audio power output of 300 
milliwatts, is track-tuned and has selectivity of better 
than 50 d-B down and sensitivity of 0.6 microvolts on 
VHFand 1.0 microvolts on UHF. Power consumption is 
kept extremely Low by using a liquid crystal display and 
exclusive low power integrated circuits. 

Included in our lowCE price is a sturdy carrying case, 
earphone, battery charger/AC adapter, six AAni-cad 
batteries and flexible antenna. For earliest delivery 
from CE, reserve your Searcaf 100 today. 



Bearcat® 5 



Fanon Slimline 6-HLU 

List price S169.95/CE price *1 09. 00 
Low coat B*cttann*i, 4-band scanner! 

The Fanon Slimline 6-HL IJ gives you six channels of crystal 
controlled excitement Unique Automatic Peak Tuning Circuit 
adjusts the receiver front and for maximum sensitivity 
across the entire UHF band. Individual channel lockout 
switches. Frequency range 30-50, 146-175 and 450-512 
MHz Size 234 x6V* x 1" Includes rubber ducky antenna. 
Order crystal certificates for each channel. Made in Japan. 

Fanon Slimline 6-HL 

List price $ 149. 95/CE price $99.00 

9'Channal pertormanca at+channat cost! 

Frequency range: 30-50. 146-175 MHz, 

if you don't need the UHF band, get this model and save 

money. Same high performance and features as the model 

HLU without the UHF band- Order crystal certificates for 

each channel. Made in Japan. 

OTHER SCANNERS & ACCESSORIES 

NEW! Regency*t 081 Scanner S319.QQ 

HEW! Regancy* D300 Scanner S219.00 

NEW! Regency* 0100 Scanner.. $169,00 

NEW! Rogency* H604 Scanner $129.00 

Regency" M400 Scanner $259.00 

Regency* M1O0 Scanner $1 99.00 

Regancy" R1 040 Scanner. $1 49.00 

SCM A-6 Fanon Mobile Adapter/Battery Charger $49.00 

CHB-8 Fanon AC Adapter/ Battery Charger $15.00 

CAT-6 Fanon carrying case with belt clip ..$15.00 

AUC-3 Fanon autolightar adapter/Battery Charger. . , $1 5.00 
PSK-6 Base Power Supply/Bracket for SCMA-6 . . . $20.00 

SP50 Bearcat AC Adapter $9.00 

SP51 Bearcat Battery Charger $9.00 

SP5B Bearcat 4-6 ThlnScan" carrying case $12.00 

MA5Q6 Regency carrying case for H604 $1 5.00 

FB-E Frequency Directory lor Eastern U.S. A $12.00 

FB* W Freq ue n cy i rectory for Western USA. S 1 2,00 

FFD Federal Frequency Directory tor U.S.A. $12,00 

TSQ "Top Secret" Registry of U.S. Government Freq. , . . $ 1 0.00 

B-4 1.2 V AAA Ni-Cad batteries (set at four) $900 

A-I35cc Crystal certificate $3.00 

Add $3.00 shipping for all accessories ordered at the same time. 

INCREASED PERFORMANCE ANTENNAS 
If you want the utmost in performance from your 
scan n er, i I is esse nt iall h at you u se a n ex tern a I antenna. 
We have sfx base and mobile antennas specifically 
designed for receiving all bands. Order #A60 is a 
magnet mount mobile antenna. Order #A61 is a gutter 
clip mobile antenna. Order # A62 is a trunk-lip mobile 
antenna. Order #A63 is a ^ inch hole mount. Order 
#A64 is a % inch snap-in. mount, and #A70 is an all band 
base station antenna. All antennas are $35.00 and 
$300 for UPS shipping in the continental United States. 

BUY WITH CONFIDENCE 

To 0*1 th* fastest delivery from CE of a n y scan n or, send 
or phone your order directly to our Scanner Distribution 
Center," Be sure to calculate your price using the CE prices 
in this ad. Michigan residents please add 4% sales tax. 
Written purchase orders are accepted from approved gov- 
ernment agencies and most well rated firms at a \0% 
surcharge for net 10 hilling. All sales are subject to availa- 
bility, acceptance and verification. All sales on accessories 
are final. Prices, terms and specifications are subject to 
change without notice. Out of slock items will be placed on 
backorder automatically unless CE is instructed differently. 
Most products that we sett have a manufacturer's warranty. 
Free copies of warranties en these products are available 
prior to purchase by writing to CE. International orders are 
Invited with a $20.00 surcharge for special handling in 
addition to shipping charges. AM shipments are F.O.B. Ann 
Arbor, Michigan. No COD's please. Non-certified and foreign 
checks require bank clearance. Minimum order $35.00 

Mail orders to: Communications Electronics" 
Box 1002, Ann Arbor. Michigan 48106 U.S.A. Add 
$7.00 per scanner or phone product for U.P.S, 
ground Shipping and handling, or $14.00 for faster 
UPS air shipping to some locations. If you have a 
Visa or Master Card r you may call anytime and 
place a credit card order. Order toll free in the 
US. A. Dial 800-521-4414, If you are outside the 
U.S. or in Michigan, dial 313-994-4444. Dealer 
inquiries invited. Order without obligation today! 
Scanner Distribution Center"" and CE logos are trade- 
marks of Communications ElecironicsT 
t Bearcat is a federally registered trademark of Elect ra 
Company, a Division of Masco Corporation of Indiana, 
t Regency is a federally registered trademark of Regency 
Electronics Inc 
Copy right c 1 981 Communications Electronics " 




NEW! Bearcat® 350 



List price $134. 95/CE price $94.00 
4-Band, 8 Crystal Channels > Lockout • AC only 
Frequency range: 33-50. 146-174. 450-508 MHz 
The Bearcat 5 is a value- packed crystal scanner built for 
the scanning professional — at a price the first-time 
b'j y e r c a n at 1 o rd. I n d i v i d u a 1 1 oc kc u t sw i tc h es . O rder on e 
crystal certificate for each channel. 

Bearcat® Four-Six ThinScan™ 

List price SI 89 95/CE price $1 24.00 
Frequency range: 33-47. 152-164, 450-508 MHz. 

The incredible, Bearcat Four-Six Thin Scan" is like 
having an information center in your pocket. This four 
band. 6 chan net crystalcontrolled scanner has patented 
Track Turing on UHF. Scan Delay and Channel Lockout. 

M ea su re s 2 z .'» x 6 '/* x 1 :' I n cl u de s r u bb e r d uc ky a nt e n n a . 
Order crystal certificate for each channel. Made In Japan. 

TEST ANY SCANNER 

Test any scanner purchased from Communications 
Electronics" for 31 days before you decide to keep it. If for 
any reason you are not completely satisfied, return it in 
original condition with all parts in 31 days, for a prompt 
relundfless shipping/ hand ling charges and rebate credits). 

rinn p nf nu cocp ikiEnDu&TinM raan 
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VIDEOTEX FOH TV: HOW IT WORKS 

Part 2. A TV information service being considered for approval 

by the FCC. Here's a look at the competing systems, what 

they offer and how they work. Richard Larratt 

RADIO MOSCOW IS WINKING THE dB WAR 

Is Russia ahead of the United States in communications 

technology'? Here's a look at that mystery and some 

possible explanations. Stanley Leinwoll 

ETCH YOUR OWN PC BOARDS 

Even the most complicated boards are easy to make using this 

technique Neil R. Davis 



BUILD THIS 43 HI-FI DECODER FOR DISCS 

CBS's new noise-reduction system for phonograph records. 

Build yours today and take advantage of the new, noiseless 

CX-en coded discs. Joel Cohen 
51 4 SIMPLE TOYS 

Easy to build and yet entertaining to a youngster. They all 

make delightful presents for the holiday season 

Dan end Diane Talbot 
61 HI-FI MINI-SPEAKER 

Small, efficient, and great sounding. Based on a patented 

principle that works. George Pappanikolaou 
72 UMIK 

Harmless insect-like gadget that is a sure-fire attention 

grabber. Merrttt Keppel 



SEASON'S 

QReeiiNQs 

The editors and staff 
of Radio-Electronics 

join in sending 

holiday greetings and 

our best wishes for 

a happy new year 



TECHNOLOGY 



4 VIDEO ELECTRONICS 

Tomorrow's news and products in this quickly changing 
industry. David Lachenbruch 
14 SATELLITE/TELETEXT NEWS 

The latest happenings in communications technology. 
Gary H, Arlen 

76 HOBBY CORNER 

The best reader-submitted "idiot box'' circuit plus other 
tid-bits. Earl "Doc" Savage, K4SDS 
92 NEW IDEAS 

Speaker-overload protector. 



COMPUTERS 88 



COMPUTER CORNER 

What software is and what it does. Les Spindle 



VIDEO 69 COLOR ALIGNMENT 

Step-by-step procedures show you how to align the color- 
video stages in your TV. Jack Darr 

94 SERVICE CLINIC 

Some hints to help you revive a dead set. Jack Darr 

95 SERVICE QUESTIONS 

R-E's Service Editor solves technicians problems. Jack Darr 

AUDIO 64 HOW TO CHOOSE THE BEST CASSETTE TAPE 

Simple tests using a VTVM help you to determine which 
cassette tape provides the best performance with your deck. 
Len Feldman 

EQUIPMENT 23 Keithley 870 Digital Thermometer 

REPORTS 23 Radio Shack THS-BO Model III Microcomputer 

24 Grove Enterprises FTR-2 Scanner Filter 

26 Beckman Tech 350 and Tech 360 DMM's 

41 Heath IM-2410 Frequency Counter 

DEPARTMENTS 10 Advertising and Sales Offices 12 Letters 



142 Advertising Index 
103 Books 

1 1 2 Computer Market Center 

10 Editorial 

143 Free Information Card 



106 Market Center 

102 New Lit 

96 New Products 

6 What's News 



ON THE COVER 

CBS's new CX noise-reduction 
system for records is the latest 
happening in hi-fi — and the sys- 
tem works! Build our CX decoder 
and take advantage of the new 
CX records. They're available 
now and more are being intro- 
duced every day. Turn to page 43. 
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As a service to readers, Radio-Electronics publishes available plans or Information relating to newsworthy products, techniques and scientific and technological developments. 
Because of possible variances In the quality and condition ot materials and workmanship used by readers. Radlo-Electronles disclaims any responsibility lor the safe and proper 
functioning of reader-built projects based upon or from plans or informartton published (n this magazine. 
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STEREO TV 



A preview of what may be in store for the U.S. occurred in West Germany Sept. 4, when 
television broadcasting with dual-channel sound began simultaneously with the open- 
ing of the huge Internationale Funkaussteltung (audio-video) show in Berlin. The 
new sound system uses two discrete (non-multiplexed) channels, for left-plus-right 
and 2 x right signals, with 60-dB separation for either stereo, or two completely 
separate sound channels, and no measurable crosstalk. Currently, dual-channel 
sound is broadcast on only one of the three West German networks but its coverage 
extends to about 65% of the population. 

That didn't prevent every German TV-manufacturer from introducing a wide variety 
of TV models with dual-sound capability. Of 21 new color sets introduced by Blaupunkt 
(see left photo), for example, 19 featured dual sound. Some manufacturers' deluxe TV's 
had audio amplifiers with outputs of up to 20 watts-per-channel. Designs varied widely 
from "compact" dual-speaker models no larger than standard monophonic sets, to 
furniture-styled sets with detachable speakers, and component video systems with 
floor-standing speakers and high-wattage outputs. 

Although "converters" for existing mono sets aren't available as such, most manu- 
facturers offer stereo TV-sound tuners designed for use with a mono TV and a home 
stereo system, that accomplish the same purpose. Philips added small -screen portable 
"boom boxes" in both black-and-white and color, with speakers surrounding a central 
screen. Most of the dual-channel TV's also have earphone jacks that work independent- 
ly of the speakers. With a dual-language broadcast, one viewer can listen to German 
sound through the loudspeaker, while another hears the English translation through 
headphones; who hears which channel depends on the adjustment of the balance 
control. 

Philips. Grundig, and other manufacturers using the European-designed Video 
2000 VCR-format, already have added stereo video-recorders to their tines. The 
German stereo system differs from the multiplex technique used in Japan — as a matter 
of fact, it's being used as a weapon against Japanese imports. Patents on the system 
are held jointly by the seven West German TV manufacturers, who have decided not to 
license imports before 1983. However, Sony stereo TV's are appearing on the German 
market; that is because Sony owns a plant in West Germany and is also one of the 
seven patent-holders. 



SELF- 
PROGRAMMING 
VCR 
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Programmable VCRs are great, but even technically proficient viewers have a problem 
setting them up. So how about an attachment that simply "reads" the program listing 
in newspaper or magazine? That's exactly what ITT's German consumer electronics 
subsidiary. Standard Elektrik Lorenz was showing at the Berlin 'air. The program- 
reader is a small box, with a set of LCD displays, that has an attached small light-pen. 
Each program listing in a magazine or newspaper is followed by a series of vertical 
lines resembling the product codes used for supermarket checkout. If the viewer 
comes across a program he wishes to tape, he merely runs the light pen across the 
code and the VCR is set up (see right photo). To check the setting, the attachment has 
readouts showing date, channel, and program starling and ending time. The ending 
time can be extended manually in case the program runs longer than expected. ITT 
says it has applied for U.S. patents, and that both Philips and Grundig also hope to 
manufacture the program reader. 
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ILLUMINATOR" 
E CB ANTENNA 



Hats-off to another engineering/styling break- 
through from Armstrong ... the brand new 
"ILLUMINATOR" ™ CB antenna. 

This lighted antenna looks classy . . . like a lux- 
ury car coach lamp. It hooks up to your car's 
tail light in seconds with a nifty connector. It 
has a 5000 hour lamp, plus all the engineering 
extras from Armstrong like a quiet shunt-fed 
coil . . . copper plated stainless steel whip . . . 
UNI-AXIS™ balljoint tilts, 45° in all directions 
. . . water-tight quick disconnect load with pro- 
tective rain cap . . . triple-chrome-plated solid 
machined brass fittings ... a 24 month War- 
ranty on even consumer installations. 

Your new "ILLUMINATOR"™ an- 
tenna will refuse to light-up if it isn't 
properly grounded. Proper ground- 
ing is essential for optimum an- 
tenna operation, so the "ILLU- 
MINATOR"™ offers a visual 
check on your installation . 

CLEAR-FLEX™ coax... 

Another styling first from 
Armstrong . . . eighteen 
feet of CLEAR-FLEX™ 58- 
AU type coax cable is 
furnished with every 
"ILLUMINATOR"™ an- 
tenna. It looks as 
highly engineered as 
it really is with a 
stranded inner con- 
ductor and in-line coax 
connectors for simple, 
solderless installation. 








Just call our toll free num- 
ber 800-435-1855 for 
the name of your lo- 
cal dealer and see 
the new 

"ILLUMINATOR"™ 
today. 




All-Arnerican 








DEALER 
INQUIRIES 
iNVlTED 



NEW MODEL TAK 1 0L 
(Trunk lip mount only) 



A Division of Monitor Crystal Service, Inc. 

P.O. Box 237 • Route 24 West • Watseka, IL 60970 

Toll Free (Outside Illinois) 800-435-1855 • Illinois 815-432-5296 

CIRCLE 60 ON FREE INFORMATION CARD 
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Video bank service 
tested in California 

Selected customers of the 
First Interstate Bank of California 
are participating in a Day and 
Night Video Banking Service, a 
six-month electronic home- 
banking pilot program of the 
bank. 

Customers can use the sys- 
tem to transfer funds between 
any number of their accounts. 
They can also pay bills, autho- 
rizing the bank to transfer funds 
from their accounts direct to 
those of merchants registered 
with the service. The customer 
can also receive immediate in- 
formation on balances of check- 
accounts, savings accounts, or 
certificates of deposit. The bank 
also posts general information, 
incuding certificate-of-deposit 
interest rates and locations of 
its automated teller machines. 

Customers use Radio Shack 
TRS-80 Videotex terminals and 
videotex-equipped TRS-80 Color 
Computers, on free loan from 
the bank. According to a bank 
spokesman, the equipment was 
selected for its off-the-shelf 
availability and nationwide main- 
tenance network, and because 
it is equipment that an average 
bank customer would consider 
buying. 

Individual account security is 
maintained with one-way pass- 
word coding and individual- 
customer ID numbers. To in- 
crease security, repeated un- 
successful attempts to access 
an account result in an automatic 
lockout that requires manual re- 
setting to put the account back 
into action. 



IBM's entry in market 
boosts small computers 

IBM's recent announcement 
of a personal desktop com- 
puter — and thereby placing its 
seal of approval on small com- 
puters — is expected by some to 
spark growth in the personal- 
computer field. That field is 
divided roughly into two levels — 
small business computers priced 
from $5,000 to $20,000, and per- 
sonal computers, priced under 
$10,000. 



IBM now has a 26% share in 
the small business computer 
market, and a 2.6% share of the 
worldwide personal computer 
market: but it may be some time 
before it can increase its por- 
tion of the small personal com- 
puter market significantly. Ac- 
cording to market research 
analyst Karen Horowitz, of Ven- 
ture Development Corp, 
Wellesly. MA. 'IBM will have to 
strengthen its positions in dis- 
tribution channels and applica- 
tions software before Radio 
Shack and Apple have anything 
to worry about " 

IBM will sell the little com- 
puters through its own direct 
sales force, IBM's retail stores. 
and independent retailers. The 
direct sales force is geared to 



selling to large corporations, 
and IBM will have to set up a 
network of dealers. That will 
take time. Both Apple and Radio 
Shack have elaborate channels 
of distribution that have taken 
several years to establish. 

A shortage of software may 
be another weakness, says 
Karen Horowitz. Applications 
programs will have to be made 
available for the small business, 
educational institutions, and 
the home, as well as for large 
companies. 

RCA VideoDiscs to use 
CX noise reduction 

The new RCA "CED" stereo 
videodisc system, scheduled for 
introduction in 1982. will use 
the CX noise-reduction system. 



under license from CBS. The 
stereo discs will be fully com- 
patible with the monophonic 
"CED'' player models introduced 
in 1981. Earlier in the year MGM/ 
CBS Home Video announced 
that it will use the CX process in 
its stereo "CED'' discs. 

CX is a compatible audio sys- 
tem that eliminates surface noise 
and increases the dynamic 
range of audio recordings by 20 
dB, resulting in a range of near- 
ly 85 dB — comparable to the 
sound of a live concert. 

For more on CX, see page 63 
of the November 1981 issue of 
Radio-Electronics and page 43 
in this issue. 

Performance specifications for 

videodisc applications of CX will 

continued on page S 



WEATHER SATELLITE 




RCA ENGINEERS J ANISE BALDO AND PAT SAITTA MAKE ELECTRICAL TESTS on a Slock 5D-a spacecraft (left). The 
spacecraft will become part of the Air Force's Defense Meteorological Satellite Program, which provides weather 
information for the U.S. military and civilian users. The site is the RCA Astro-Electronics laboratory in Princeton, NJ. 
where RCA recently added a wide range of data-processing equipment to its testing facilities. 



YOU ALREADY OWN HALF 

OF THE WORLD'S MOST ADVANCED 

HOME ENTERTAINMENT SYSTEM. 



You're already halfway to Magnavision 
right now. Because all you have to do is 
plug it into your present color TV set. 

Magnavision is a turntable. A video 
turntable as well as an audio one. It plays 
discs that show pictures on your TV With 
stereo sound capability. 

And what pictures. Magnavision delivers 
a picture that's clearer and crisper than 
video tape TV, even TV itself. And the 
Magnavision picture lasts, because the 
discs are impervious to wear. 

See the buttons on the front of the 
Magnavision unit? They give you total 
control over what you watch and how you 
watch it. Consider the possibilities: Reverse. 
Slow motion. Individual frarne-by-frame 
indexing. More. And you can exercise 
control from anywhere in the room, since 
Magnavision Model 8005 (shown here) 
gives you a full-feature remote control. 

AMAZING: PKTURIS WITH STEREO SOUND. 

Magnavision even gives you high-fidelity 
stereo sound. 

Just run it through your present stereo 
system and choose from one of the 
many stereo videodiscs (concerts, musicals, 
shows). You can't get stereo with video 
tape, and stereo TV is years away. Imagine, 
now you can see Liza Minnellif for example, 
as well as hear her in stereo concert! 

All of this wonderwork comes from 
Magnavision's laser-optical scanner. It is a 
beam of light that works like an audio 
player's "needle!' But Magnavision's laser- 
optical scanner has none of the archaic 
limitations of a needle. 

Magnavision is full of ideas. It can be a 
learning machine as well as an entertain- 



ment source. Many of the discs are inter- 
active. You can carry on a dialogue with 
them. How To Watch Pro Footballs, The 
First National Kidiscf— games, puzzles, 
questions and answers for your children, 
The Master Cooking Qmrsef, and Jazzervisei 
are just four examples. 

You can put as many different kinds of 

Krograms on your television screen with 
iagnavision as you can imagine. Choose 
from over 120 videodisc albums now. 
They range from classic movies to new 
releases. From sports instruction to art 
gallery tours. From cartoons to concerts. 
And new programs are continually being 
developed exclusively for videodiscs. 







So put your half of the world's most 
advanced home entertainment system 
together with Magnavision soon. For the 
name of your nearest dealer, please call toll- 
free 800447-4700 (in Illinois. 800-322-4400). 

C 13BI NAP CONSUMER ELECTRONICS CORP 

A NORTH AMERICAN PHILIPS COMPANY 
■Llzi In Concert©. Plonoor Artia!3** tOptical Programming AsseelalnG 



MAGNAVOX 



The brightest ideas in the world 
are here today . 





1 



\ 



ml it3 



WHAT'S NEWS 



continued from page 6 



O 

0T 

p 
o 

LI! 

_1 

LI! 

6 

Q 



be finalized at the time of prod- 
uct introduction, an RCA 
spokesman noted. 

Digital TV standard 
for worldwide use? 

The European Broadcast 
Union submitted to the Septem- 
ber, 1981, meeting of the Inter- 
national Radio Consultative 
Committee (CCIR) a proposed 
set of digital-television standards 
for studio equipment. The Union 
hopes that it will be adopted 
throughout the world. Such a 
standard is needed because 
more and more television equip- 
ment is going digital. Both pic- 
ture quality and economy of op- 
eration in international trans- 
missions would be enhanced if 
all units were compatible. 

The EBU believes that a world 
standard would mean less ex- 
pensive equipment, would 
benefit international program 
exchange, and would lead to 
improvement in the technical 
quality of programs transmitted 
from one country to another 
country with a different system. 

In the EBU system, the sepa- 
rate components would be 
coded, with the luminance com- 
ponent sampled at 13,5 MHz 
and the two color-difference 
signals at 6.75 MHz. Thus the 
system would be called "13.5: 
6.75: 6.75." 

The Third World Conference 
of Broadcasting Unions sug- 
gested a worldwide standard at 



its 1980 meeting in Tokyo. In 
this country, the Society of 
Moving Picture and Television 
Engineers has been studying 
the problem, and the EBU has 
been coordinating its work with 
that of the SMPTE. The Organi- 
zation de la Television Ibero- 
americana also supports the 
proposed EBU system. That is 
considered especially important, 
because the OTI area contains 
both the 525- and the 625-line 
systems. 

New adapter sleeves 
make AA cell universal 

A solution to the problem of 
maintaining or replacing large 
numbers of throwaway batteries 
of different sizes on toys or 
appliances is offered by a Long 
Island inventor. Bert Trattner of 
Coram, NY, has patented a sys- 
tem consisting of a rechargeable 
A cell, a recharger. and plastic 
sleeves that fit the cells to appli- 
cations that require C or D cells. 

The system is said to offer ad- 
vantages both in economy and 
convenience. Some high-current 
motorized toys, says Trattner, 
will run longer on a single 
charge of his battery than the 
complete life of a throwaway D- 
cell. And whichever device goes 
dead, the rechargeable cell can 
replace it, whether AA, C, or D. 

Further information may be 
obtained from Burton Products 
Corp.. 416 Clubhouse Court, 
Coram, NY 11727. 





THE RCA C30979E PHOTODIODE, 



THE "UNIVEHSAL AA CELL" SYSTEM. 



New photodiode detector 
for optical communications 

RCA Electron Optics and De- 
vices has announced a new 
indium-gallium-arsenide photo- 
diode, developmental type 
C30979E, for reception between 
900 and 1650 nanometers. The 
new device provides high-speed 
responsivity and is optimized 
for detection of 1300 and 1550 
nanometer sources. It is in- 
tended for use in advanced pro- 
totype fiber-optic systems. 

The new device is fitted with a 
removable cap that permits 
optimum coupling of the fiber 
to the photosensitive surface of 
the detector. The expected 
price will be $450.00 each, with 
delivery 30 days after receipt of 
order. Those desiring further in- 
formation may obtain it by writ- 
ing to RCA, Box 3200. Somer- 
ville, NJ 08876. 

Electronic newspaper 
to fill special gaps 

The "electronic newspaper," 
(teletext, viewdata, and systems 
of the future) will be confined 
during the next several years to 
less than 1 0% of present news- 
paper readers— more than 90% 
will continue with their present 



"paper" versions, in spite of the 
number of systems proposed or 
already being put into use. That 
is the opinion of Internationa! 
Resource Development. Inc. 
(IRD) — a Norwalk, Connecticut, 
consulting and publishing firm 
—which has published a 186- 
page report, selling at $985. on 
the subject. 

One of the chief potentials for 
the electronic news services. 
IRD believes, lies in providing 
information in greater depth 
than the regular newspaper. 
Thus a subscriber with a video- 
tex terminal or home computer 
could key in a request for more 
detailed information on an 
event than is provided by his 
regular newspaper. Another 
possibility is that the terminal 
user could be provided with a 
wide range of news on a subject 
previously selected for special 
coverage. 

The 10% will consist in large 
part of those who already have 
viewdata equipment or home 
computers. However, IRD ex- 
pects that during the 1980's the 
market will expand to about 
$500 million annually, divided 
about equally between con- 
sumer-oriented and business- 
oriented services. 



Why use their flexible discs: 

Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 

when you could be using 

MEMOREX 

for as low as $1.94 each? 

Find the flexible disc you' re now using on our cross reference list... 
then write down the equivalent Memorex part number you should be ordering. 
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Memorex Flexible Discs.. .The Ultimate In Memory Excellence 



Quality 

MempmK means qualify products, that you can depend on 
Quality control at Memorex means starling- with Ihe best 
materials av a ifabi d. Continual survailla rice ihrouflhout Erie 
eril i re manuiactu r i nig process. The benefit of Mtimorex'3 yean 
of experienca In magnahc media produclton, resulting, for 
instance, in proprietary coaling formulations- The most sophis- 
lltat#d lasting prccedures, you'll lind anywnofe inlhe business. 

lOO ParcBnt Enfrjr Fnw 

Each and every Memorex Flexible Disc is certified to be 1 00 
percent error free, Each I rack of eecfi flexible disc is tested, 
individually, to Memora/a stringent standards of excellence- 
They lest signal amplitude, resolution, low-pass modutatic-n, 
overwrile, missing pulse error and extra pulse error. They are 
torque-tested, and compeniively tested on dr. yea available 
from almost every major drive manufacturer in the industry 
including drives that Memorex manufacturers. Rigid quality 
audita are built into every step of the manufacturing process 
and stringent testing result En a standard of axce'Lanca that 
assures you, our customer, of a quality product designed for 
increased data reliability and consistent (op performance. 

Customer-Oriented Packaging 

Memorex 1 ! commitment to excellence does not stop with a 
quality product- They are proud ol their flexible discs and they 
package them with pride. Both their packaging and their 
labeling have been designed with your ease of identification 
And use in mind- The desk-top box containing ten discs is 
convenient for filing and storage. Both box labels and Jacket 
labels provide full Information on compatibility, dsnafiy r sec- 
toring, and record length. Envelopes with multi-language care 
and handling instructions and color-coded removable labels 
are included, A wrlte-protect feature is available to provide 
data security. 

Full One Year Warranty — Your Assurance of Quality 
Memorex Flexible Discs will be replaced by Memorex if Ihey 
ate found to be defective in materials or workmanship within 
one year of the date of purchaser Other than replacement, 
Memorex will not be rasponatble for any damages or losses 
(inducing consequential damages) caused by the use ol 
Memorex Flexible Oisca. 



Quantity Discounts Available 

Memorex Flexible Discs are packed 1 discs to a carton and 

10 cartons to a case. Please order only In incrementa of 100 
units for quantity 100 pricing. We are also willing to accom- 
modate your smaller orders. Quantities lass than lOOunitaare 
available in Increments of 10 unite at a 10* surcharge. 
Quantity discount* are also available. Order 500 or more 
discs el (he same lime and deduct 1«u; 1 ,000 or more saves 
you 2%; 2 ,000 or more saves you 3%; 5,000 or more saves you 
4%; 1 0,000 or more saves you 5V 25,000 or more saves you 
£%; 50,000 or more saves you 7% and 1 00.000 or more discs 
ea rns you an 3% discount off our super low q uani Ity 1 00 price. 
Almost all Memorex Flexible Discs are immediately available 
Irpm C E . Our warehouse facilities, are equipped to help us gel 
you the quality product you need, when you need it. If you need 
further assistance lo find the flexible disc mat's right for you, 
call Ihe Memorex compatibility hotline. Dial S00-&3B-6030 
and as* for the flexible disc holline extension 09S7. In California 
diel 800-672-3525 extension 0997. 

Buy with Confidence 

To got ttio lutaii tfolirtiy Item C E d your Manors*. Fl*xibl* Disc*, Mftd 
or phono your ordsr direclty lOour C&mputBi Product 3 Oivl sig-r. 6t iu ro 
10 cileu iile your price using 1 h* CE pfiCH In trtlo ad Michigan m ud &nl 4 
pleaja *dd 4% sales Tax. WrMtsn purcna» c-roer i are aotupreo* from 
a.pp(QV(hrJ gvomminl agendas and most woll ratad fiims al a f0% 
■urtTierae 'or nal 10 billing Alt utoa aro iwtHKt |o availability. 
acceptinc* *nd *onfjcation Ail aalao wo Mnal. Prtcai. larmi and 
ipadlicotioni are Juojact 1C cnanga vmltuHit notice, Out of Stock Itema 
will b* placed on backcrder automatically unlass CE pa Inslruciad 
cHfforanlly. Minimum order 550.00- knlamalional ordaisara iftmled wllh 
a £20 00 surcharge lor aoaclal handLno m additinnla Ihippirtfl C nirgas, 
All ahlpmenla as* F.O.B. Ann Arbo^ Michigan. Mn COffa plaal*. Norr- 
canltlad and loroKjn chacka roquEia senk ulaaranca 

Mali ordara Eo: Communlcatlona Elactionlca, Box 1007, Ann 
.Aj-bar. M.chioan. 48tD& U.S A Add S8.0O plf case or ph rt <a I- caifl or 
100 D-mcf. tliEii or $$,00 par caaa OF i00 ftHt-lnch mlnl-diica Far 
LI.P5 ffi-nurid shifjoinrj and handling in lha conlmentnt U.S. A 11 you 
have a Master Card or Visa card, you may call anrttrna ano place 
a credit card order. Ordar toiilroa in ths Uniledi $iaici. Call 
anytlma 000-521-4414. |l you are outside lha U.S. or In Michigan, 
dial 313-994-4444 Pooler Inquiries Invited. All onfer llnfll Si 
Communications Elactronlca are ttaherj 24 hours. 
Copyright* 1931 Communication* Electronics" 
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VISA 



Order Toil-Free! 
(800)521-4414 

In Michigan (313) 994-4-KH 




For Data Reliability — Memorex Flexible Disc* 
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COMMUNICATIONS 
ELECTRONICS™ 



Computer Products Division 

854 Phosnlx □ Box 1002 □ Ann Arbor. Michigan 43106 U.S.A. 

Call TOLL-FREE (8001 S21 -1411 or oullltu U.S.A. (31 3) 994-4444 
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CIRCLE S2 ON FREE INFORMATION CARD 



EDITORIAL 



Another New Year 



As you read this, 1981 is about to come to its end. In looking 
back over the last 12 issues of Radio-Electronics, I'm amazed at 
how much technology has advanced, how much of an effect it has 
had on our day-to-day lives during this past year, and how much 
potential it has to affect our lives in the future. 

Simply looking at the last 12 covers of Radio-Electronics is a 
•journey in and of itself. We covered Golka's recreation of Tesla's 
original high-voltage experiments; flat-panel television; an afford- 
able satellite-TV antenna; cordless telephones; an inside look at 
videodisc players, and presented a series covering electronics in 
your next car. We concluded the series describing how to build 
the Unicorn 1 robot and started a series describing the proposal 
for a videotex service that is before the FCC, Construction projects 
included a pay-TV decoder, an analog reverb for your hi-fi, a 
$60 modem that lets you use your computer to call the time- 
sharing networks, an experimenter's design station, and many 
more. We showed you how to explore the 100-GHz region and took 
a historical look at the development of the integrated circuit, we 
even presented a comprehensive guide on buying your own 
computer. Indeed, those are just a sampling of the many articles 
we published. 

Whatever 1982 may bring, you can be sure that Radio-Electronics 
will be there to cover it. And we hope that you will share it with 
us. For starters, our January issue will contain a comprehensive 
special section covering video entertainment, including projec- 
tion TV. videogames, videocassette recorders, videodisc, video 
accessories, and more. 

Our editors and staff, the people who create each issue of Radio- 
Electronics, would like to extend to all of our readers and asso- 
ciates Seasons Greetings and a wish for a happy and prosperious 
New Year. 
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Listen to 

your planet 
on a short" 

Wave teceivet! Panasonic' 9 RF-4900 




RF-4900 



Communications Electronics, the world's 
largest distributor of radio scanners, is pleased 
to introduce Panasonic Command Series 
shortwave receivers. Panasonic lets you 
listen to what the world has to say. Unlike a 
scanner, a Command Series radio lets you 
listen to shortwave broadcasts from coun- 
tries around the world, as well as the U.S.A. 
It's the space age shortwave performance 
you've been waiting for... at a down to earth 
price you can afford. 

All Panasonic shortwave receivers sold by 
Communications Electronics bring the 
real live excitement of international radio to 
your home or office. With your Command 
Series receiver, you can monitor exciting 
radio transmissions such as the BBC, Radio 
Moscow, Ham Radio and our own Armed 
Forces Radio Network. Thousands of broad- 
casts in hundreds of different languages are 
beamed into North America every day. You 
can actually hear the news before it's news. 
If you do not own a shortwave receiver for 
yourself, now's the time to buy your new 
receiver from CE. Choose the receiver that's 
right foryou, then call our toll-free numberto 
place your order with your credit card 

We give you excellent service because C E 
distributes more scanners and shortwave 
receivers worldwide than anyone else. Our 
warehouse facilities are equipped to process 
thousands of orders every week. We also 
export receivers to over 300 countries and 
military installations. Almost all items are In 
stock for quick shipment, so if you're a 
person who needs to know whats really 
happening around you, order today from CE, 

Panasonic® rf-6300 

Allow 30-120 days for delivery alter receipt of 
order due to the high demand for this product 
List price S749.95/CE price $499.00 

Sands: LtV 150-410 KHz., MW520-1610 KHz., 

SW1-5 1.6-30 MHz., FM 87.5-108 MHz. 
The new Panasonic RF-6300 Command Series 
PLL synthesized 8-band portable communica- 
tions receiver, lets you hear the world. The 
RF-6300 has features such as microcomputer 
pre-set tuning and PLL quartz synthesized 
digital tuner. Microcomputer stores up to 1 2 
different frequencies for push-button recall. 
FWI/MW/LW/SW1-5 reception. Manual tuning 
knob. Wide/Narrow bandwidth selector, Double 
superheterodyne system. Fast/Slow manual 
tuning. Built-in quartz digital alarm clock, 5 inch 
dynamic PM speaker, 3 antennas. Multi-voltage. 
Detachable AC cord. Operates on 6 "D" batteries 
(not included). Made in Japan. 




List price S549.95/CE price $389.00 

Sands; MW 525-16)0 KHz. SW1-8 1.6-30 MHz. 

FM8S-10S MHz, 
The Panasonic RF-4900 shortwave receiver fea- 
tures a 5-digit fluorescent display for all 8 SW 
bands, as well as for AM/FM. AC or battery operation. 
Full coverage from 1.6 to 30 MHz on SW. Covers 
SSB and CW. Premix Double Superheterodyne. 
Fast/slow 2 speed tuning. AFC Switch on FM, 
narrow/wide selectivity switch for AM and SW. 
Antenna trimmer. Calibration control. FETRF circuit. 
Mode switch for AM-CW/SSB. BFO Pitch control. 
ANL switch for AM. RF gain control. Tuning- Battery 
meter with meter function switch. Separate bass 
and treble tone control. Dial light switch. Digital 
display on/off switch. Separate power switch. Rack 
type handle. Made in Japan. 

Panasonic® RF-3100 

Allow 30-120 days for delivery after receipt of 
order due to the high demand for this product. 
List price S369.95/CE price $269.00 

Sands: MW 525-1610 KHz., SW1-29 1.6-30 MHz. 

FM 88-108 MHz. 
The Panasonic RF-31 00 portable 31 -Band port- 
able radio has PLL Quartz-Synthesizer tuning 
that "locks" onto SW stations. Operates on AC 
or battery. SW frequencies from 1 .6 to 30 MHz. 
are in 29 bands. All-band 5-digit frequency 
readout. Horizontal design with front mounted 
controls for shoulder strap operation. Double 
superheterodyne for clean SW reception. BFO 
pitch and RF gain controls. Separate bass and 
treble controls. Wide/ Narrow bandwidth selec- 
tor. Meter for tuning and battery strength. LED 
operation indicator. Meter light switch. 3Vs" PM 
dynamic speaker. Comes with detachable 
shoulder belt. Battery power (8 "D" batteries 
not included). Made in Japan. 

Panasonic® RF-2900 

List price S349.95/CE price $249.00 

Bands: MW 525-1610 KHz., SW1-3 3.2-30 MHz. 

FM 86-108 MHz. 
The Panasonic RF-2900 is a portable five-band 
shortwave radio with digital five digit fluorescent 
frequency display. Full coverage from 3.2 to 30 
MHz. on SW. Covers SSB and CW. Double 
superheterodyne receiver. Fast/slow two speed 
tuning. AFC switch on FM, narrow/wide selec- 
tivity switch for AM and SW. FET RF circuit, BFO 
switch and pitch control. RF gain control. Tuning 
battery meter. Separate bass/treble tone con- 
trol. SW calibration control. Dial light switch. 
Digital display on/off switch. Separate power 
switch. Detachable dial hood included. Rack 
type handle. Includes whip antenna and ferrite 
core antenna, speaker, earphone, recording 
output jacks, AC line and detachable adjust- 
able shoulder belt. Made in Japan. 



Panasonic 

Command. 





Panasonic 
RF-3100 

TEST ANY RECEIVER 

Test any receiver purchased from Communi- 
cations Electronics for 31 days before you 
decide to keep it. If for any reason you are not 
completely satisfied, return it in original condition 
with all parts in 3 1 days, for a prompt refund (less 
shipping and handling charges). 
NATIONAL WARRANTY SERVICE 
All Panasonic receivers listed in this ad are 
backed by a two-year limited warranty on parts 
and labor. In addition, this warranty is backed by 
a broad network of Panasonic service centers. 
For two years after original purchase, Pana- 
sonic will repair or replace your receiver if 
purchased and retained in the U.S.A. Customer 
must take it to an authorized service center. 
Warranty does not cover damage from abuse, 
misuse, or commercial use. Proof of purchase is 
needed for in- warranty service. 

BUY WITH CONFIDENCE 

To get the fastest delivery from CE of any 

receiver send or phone your order directly to our 
Consumer Products Division. Be sure to calculate 
your price using the CE prices in this ad. Michigan 
residents please add 4% sales tax. Written pur- 
chase orders are accepted from approved gov- 
ernment agencies and most well rated firms at a 
10% surcharge for net 10 billing. All sales are 
subject to availability, acceptance and verification. 
Prices, terms and specifications are subject to 
change without notice. Out of stock items will be 
placed on backorder automatically unless CE is 
instructed differently. International orders are invited 
with a $20.00 surcharge for special handling in 
addition to shipping charges. All shipments are 
F.O.B. Ann Arbor, Michigan. No COD's please. Non- 
certified and foreign checks require bankclea ranee. 
Mail orders to: Communications Eiectronicsr 
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add 
$12.00 per receiver for U.P.S. ground shipping and 
handling. If you have a Master Card or Visa, you 
may call anytime and place a credit card order. 
Order toll free in the U.S.A Dial 800-521-4414. 
Outside the U.S. or in Michigan, dial 3 1 3-994-4444. 
Dealer Inquiries Invited. Order your Panasonic 
Command Series receiver today at no obligation. 
CE logos are trademarks of Com mimical ions Electron ics* 
t Panasonic is a registered trademark ol Panasonic Company, 
a Division of Matsushita Electric Corporation ol America. 
Copyright ! 981 Communications Electronics" 
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Panasonic 
RF-6300 



Command Series 
RF-2900 



COMMUNICATIONS 
ELECTRONICS" 
Consumer Products Division 

B54 Phoenix D Box 1002 □ Ann A* bo r, Michigan 48106 U.S.A. 
Ctll TOLL-FREE {BOG) S21*44t4 or oulalda USA (313) 8*4 4444 

We're first 
with the best? 
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/7\ ffordable 
ZAautoranging 

DMM's 



From 



/QSOARI 

/^F| corporation | 




■ Full autoranging for AC/DC volts, current 
and Hi/Lo Pwr. fl for fast easy use. Touch 
button diode test. 

■ Advanced Micro-Circuit design with re- 
duced parts count for long term reliability. 

i Heavy duty ABS plastic case with display 
window cover for rugged field use. 

■ Annunciators indicate "AC" mV. mA, H, 
kfl, plus numerical value for error free 
readings. 

i Auto decimal, polarity and low battery 
indicator, 

> Electronic or fuse overload protection for 
all functions, just in case , . . 
Continuity beeperon Models ME-531 and 
ME-532 for "No-Look" circuit checkout. 
1 Ampere AC/DC current ranges on ME- 
531 . 

Operates 300 hrs on two "AA" cells. 
Complete with batteries, spare fuse, test 
leads, full one year ltd. warranty. 



MODEL 



ME-533 
ME-532 
ME-531 



$75.00 
85,00 
99.95 



Available at selected Distributors or 
write/phone: 



m 



SOAR 

corporation 



NORTH 

AMERICAN 

1 126 Cornell Avenue, Cherry Hill, NJ 08002 
Tel. (609)488-1060 



LETTERS 



VERSATILE LIGHT SEQUENCER 

I was very pleased to see David Holmes's 
article on the versatile light sequencer in 
your June and July 1981 issues of Radio- 
Electronics. 

The overall construction was quite 
simple and straightforward, though one 
feature — sound-sync-controlled light in- 
tensity — could be rewired so that each 
channel corresponds to a specific range 
of audio frequencies: channel 1, highs; 
channel 2, mid-highs; channel 3, mid- 
lows, channel 4, lows. 

To accomplish that, the commons of 
each opto-isolator (IC8-IC11) should be 
isolated from each other as shown in Fig. 
1 below. Four individual PNP transistors 
should be used, each with its own filter 
network for the corresponding frequency. 



will help to contain the ozone produced. 

Ozone can be quite dangerous. Pro- 
longed exposure, as you may know, can 
result in serious diseases, such as em- 
physema. 

Second, ordinary sewing needles will 
not work for long? Early ionizers used 
them, and they tended to give out in about 
a year, because the needles become blunt. 
Surgical stainless steel needles work far 
better and last much longer. They can be 
bought at surgical supply houses at a low 
cost. 

Experimenters may be tempted to use 
other kinds of emitters, such as copper 
mesh or fuzz. Be careful. You can easily 
create an ionizer that is spraying off cop- 
per, tin, iron, and other molecules, which 
you might then breathe in. Most manufac- 
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I hope that suggestion will help make 
the versatile light sequencer even more 
versatile for your readers, 
JOHN FLEMING, 
Turtock. CA 

NEGATIVE ION GENERATOR 

Thanks for /our excellent article on 
building a negative ion generator (Radio- 
Electronics, July 1981). I have built sev- 
eral, to find out what made them tick. Two 
points need to be emphasized. 

First, the major problem with a negative 
ion generator is ozone production. Ozone, 
by and large, seems to be produced by 
internal high-voltage arcs due to sloppy 
construction. Any sharp solder joints, wire 
ends, etc., will tend to discharge to the 
nearest ground and produce ozone. All 
solder joints need to be quite round and 
smooth; all connections need to be as far 
as possible from ground. The sealed case 



turers now use stainless steel needles. 
There's a good reason: They seem to be 
both cheap and safe. 
GERALD GROW. PhD. 
Tallahassee, FL 

Many thanks for another fine project 
("Negative Ion Generator," July 1981 
Radio-Electronics), an interesting re- 
search idea that I've had pegged on the 
board a long while now, I immediately 
threw one together from loose parts, hav- 
ing all but the high-voltage rectifier, 
though, as of this writing I cannot com- 
ment on its usefulness. The devious sim- 
plicity of the unit design is a delight, as 
I was not enthusiastic about extract- 
ing a flyback coil from a junk black- 
and white TV, which had been my previous 
intention. Some thoughts occurred during 
construction, which other readers may 
find useful. 
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The ECG513 HV diode stack appears to 
cost approximately twice that of a GE-513 
equivalent, and SK3443 is an exact re- 
placement, also. 

Use a regular number-eight cylinder 
spark plug wire to connect the coil to the 
diode. The diode ends fit rather nicely, and 
if you leave access to the wire through a 
removable panel or otherwise, the ion 
generator makes an excellent spark plug 
dynamic tester and cleaning accessory. 
Be careful, though; I think that about one 
minute of higher-frequency discharge will 
pit the electrodes greatly. That is how I 
tested the oscillator coil before complet- 
ing the diode assembly. 

Even though free air flow around the 
emitter needle is essential, the needle 
should still be isolated from accidental 
touch by a wire cage at a radius greater 
than one inch. (Take a lesson from cattle 
prods and laser guns; an arc shock should 
not be lethal, but under the skin where 
body resistance may be less than 100 
ohms, it could be pretty rough.) 

Output voltage depends heavily upon 
frequency and duty cycle, as well as the 
coil ratio, and the transistor life expectan- 
cy is dependent as such also. 

Your greenhouse plants may like this 
project. 

One question: Does any reader know 
where to obtain a Tl SN76489 sound 
generator controller? That appears to be 
an extremely useful microprocessor sup- 
port IC, which I've had the applications 
notes to for a long time— but I haven't 
been able to find one. 
STAN K. STEPHENSON II, 
Tampa, FL 



PIRATE BROADCAST STATIONS 

I am mystified by Ben Lane's letter 
(Radio-Electronics, August 1981) com- 
menting upon Robert Grove's well-written 
and informative article on pirate broad- 
casting stations, which appeared in the 
May issue. Nowhere in the article did I find 
the "leftist rhetoric" that Mr. Lane attri- 
butes to it; on the contrary, the article 
seemed to be in the American spirit of free- 
dom forthe individual. 

Mr. Lane should remember that it is in 
the Soviet Union, and other similar coun- 
tries, that people risk arrest and imprison- 
ment for listening to unauthorized broad- 
casts. That is not the case in the United 
States — at least, not yet. 

There are two different viewpoints from 
which to evaluate the FCC: the purely, 
technical, and the political. In the technical 
coordination of frequency allocation and 
equipment, they have done a very good 
job on the average. However, whenever a 
central agency is given authority to regu- 
late the allocation of anything at all — 
whether it be airwave usage or street re- 
pairs — the possibility of abuse of individu- 
al rights will be there. 

Consider Mr. Lane's remark: "...ama- 
teurs have earned their rightto a portion of 
the spectrum." The hidden point of view 
lies in the word "earned." Mr, Lane does 
not sound like someone who believes in 
inalienable rights, but rather in privileges 
that must be "earned" before being grant- 
ed by a benevolent central authority. Now 
that is a leftist point of view. 

If Mr. Lane has been in this game for 



"almost half a century," he should be 
aware that it was the amateurs who were 
using airspace that no one else wanted, 
and it was they who developed the equip- 
ment to open up that airspace — only to 
have it taken away from them through 
political considerations involving the 
FCC "Earned" indeed! 
R.A. (Bob) de FOREST 
McMinnville,~OR 

UHF-TV RECEPTION 
I welcomed your article on improving 
UHF-TV reception (Radio- Electronics, 

July 1981), but a number of important 
points were not mentioned. Among them: 

1. Never use MIL or JAN RG-59/U or RG- 
6/U coaxial cable. It is far too lossy and 
leaky. Use only RG "type" cable having a 
foam dielectric insulation and a 100% 
shield made of aluminum foil. 

2. Never use cheap coax bought at a 
discount. Some of the stuff sold in elec- 
tronics-hobbyist stories is incredibly poor 
in quality. Spend a few dollars extra for a 
1 00%-sweep-tested coax, such as Belden 
9243. 

3. Always wrench-tighten connectors 
for a positive mating and low VSWR. 

4. Keep lead-ins as short as possible. 

5. Use an antenna having a75-ohm out- 
put whenever possible. That saves the loss 
of a balun, and eliminates the potential 
problems thereof. 

6. Don't buy an antenna based on 
meaningless claims of sensitivity based on 
mileage. Use an accurate field-strength 
meter to determine the signal intensity, 
and build the system accordingly. 

7. Don't scrimp on quality! A profes- 
sional-quality UHF antenna system cost- 
ing S200 will outperform and outlast any 
jury-rig system. If you are in a remote area, 
you can't afford to be "penny-wise and 
pound foolish." 

Antenna systems share a characteristic 
in common with lawn-sprinkler systems: If 
you try to "get by" with a mediocre instal- 
lation, you'll spend more money in the 
long run than you would if you had put in a 
top-quality system in the first place, 
ERIC G. LEMMON. Chief Engineer. 
VideoTel Enterprises, 
Lompoc, CA 

USER'S GROUP 

I am a subscriber and would like to say 
how much I enjoy your magazine every 
month. I work in the industry, and find 
Radio- Electronics very supportive. 

I have recently become an owner of the 
"Dyna Micro" 8080 microcomputer de- 
scribed in the May. June, and July 1976 
issues. In the May 1976 issue, a user's 
group was mentioned, and an address 
given for those interested. Well, I am in- 
terested: but the address is no longer 
valid. 

Oo you, or any of your readers know if 
the user's group still exists and, if so, how 
to get in touch with it. Any help would be 
greatly appreciated. 
MARKKLAFTER, 
Sf, Petersburg, FL 

RADAR DETECTORS 

Ordinarily, l would have ignored Mark 
Recob's reply (Radio- Electronics, Sep- 

continued on page 107 
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BECAME THE 

LARGEST 

SELLING 

CB ANTENNA 

IN JUST 

ONE YEAR! 




OFFERS A 



MONEY BACK 



DOUBLE GUARANTEE 

• TRANSMITS 
FARTHER 

• RECEIVES 
CLEARER 



...THAN ANY ANTENNA 
IT REPLACES! 
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AN AMERICAN MADE PRODUCT 
FROM AN AMERICAN COMPANY. 

Call your local CB Dealer 
For a FREE demo! 



AMH1 *K ; VN ANTKNNA 

© Copyright 1979 American Antenna Elgin, Illinois 
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SATELLITE/TELETEXT NEWS 



GARYARLEN 

CONTRIBUTING EDITOR 



GOING UP 




Most satellite users don't care where the video goes up. as long as it comes down to 
their antennas. Nonetheless, there's an increasing eagerness to have a close-to-home 
satellite uplink especially for business video-users. With that in mind, there are more 
and more satellite uplinks being built. Several have just gone into service in the 
Washington DC area, and they will be used for business communications as well as for 
an increasing number of broadcast and cable-TV network programs, including news 
and entertainment. 

Another new uplink is in Salt Lake City, where Bonnevile Satellite Corp. has installed 
a steerable 10-meter dish (see photo) in a canyon that is several miles from local TV 
studios. 



TELETEXT 
STANDARD 



Efforts to create a U.S. technical standard for teletext got a substantial boost recently 
when Telidon Videotex Systems Inc., the American agents for Canada's teletext tech- 
nology, filed a proposal with the FCC for a "North American Standard. " At the same 
time, a proposal filed last year by CBS, using France's Antiope system, was modified to 
fall in line with the Telidon format. Technically, some accommodations were made — but 
it boils down to a compatible system. The revised Antiope proposal and the new Telidon 
system will also work with the AT&T videotex system unveiled earlier. 

The FCC is still considering all of the proposed teletext technologies, including a 
system suggested by the United Kingdom Teletext Industry Group, based on British 
technology. A final decision may be months away. 

The Canadian-French proposal spells out an ambitious plan for teletext. It recom- 
mends that lines 10 through 18 of the vertical blanking interval be allocated for teletext, 
although lines 10 through 14 will only be used if it is determined that teletext data would 
not degrade regular video-program signals. The Telidon suggestion calls for a data rate 
of 5,727272 megabits-per-second and calls for "terminal independence." meaning that 
varying levels of resolution will be possible, depending on the sophistication of the 
home user's receiver. 



SHIFTING 

LAUNCH 

SCHEDULES 



Satellite launches are becoming so numerous that you'd think they would be going off 
regularly. But the sensitive equipment and timing of each launch often leads to delays — 
and that's what's happened this fall as several scheduled orbits have been pushed back. 
It started in early September when SBS II. the digital-data bird of Satellite Business 
Systems, ran into a problem on the launch pad that shoved its date back into October. 
That change forced a postponement in the launch date of RCA's Satcom lll-R. the new 
satellite that will deliver all-cable programming; that bird was due for late-October 
launch, but was pushed back to mid-November. In turn Satcom IV. which was scheduled 
for mid-December launch, now has a January 1982 date. 
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• Western Union has received FCC permission to begin building its sixth satellite, a 
$28-mi!lion bird due for launch in late 1983. The 24-transponder Westar VI will be built by 
Hughes Aircraft and is expected to last 10 years. It will operate in the C-band (6/5 GHz). 

• How many people are taking advantage of at-home satellite reception? Current 
estimates put the audience at 10,000 private-home TVRO's, growing at a rate of 1.000 
installations per month. That rate will probably pick up in coming years, according to 
Jonathan Miller, managing editor of Satellite Week, who foresees about 86.000 home- 
terminals receiving C-band signals by the end of 1983. That figure could triple during the 
following two years — but will then probably drop off if Direct Broadcast Satellites, using 
higher-powered Ku-band, go into operation. Those satellites will permit lower-priced 
reception equipment. 

• Global TV Electronics has undercut its previous lowest-priced satellite reception 
system. They now offer a $1695 setup, including their SAT-TEC R2BR 24-channel 
receiver. 120°K low-noise amplifier, and plans for a 12-foot spherical "screen" antenna, 
made from 2x4 lumber, for under $80. 
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ODYSSEY 2 

THE EXCITEMENT OF A GAME. 

THE MIND OF A COMPUTER. 




ALL FOR THE PRICE OF 
AN ORDINARY VIDEO CAME. 

Some video games are exciting but 
short on challenge. 

Odyssey!, on the other hand, lets 
you choose your excitement from 
more than 40 arcade, sports, edu- 
cation and new Master Strategy 
games that are full of challenges as 
well as fun, so they keep you coming 
back for more. 

And some video games have an abun- 
dance of brainpower, but cost an arm 
and a ieg. Only Odyssey 2 includes, at no 
extra cost, a full 49-character alphabet 
and number computer keyboard that 
gives you access 
to the mind 
behind the games. 
And now there's 
The Quest For The 
Rings!" It's the first in our new 
Master Strategy Series™ of video 
games that combine computer 
technology, your TV set and an 
advanced game board to 
transport you to a startlingly 
realistic alternate world. 

Odyssey? Video game fun. 
Computer keyboard challenge. 
All for the price of an ordinary 
video game. See Odyssey 2 
today. It's waiting for you now at 
your video games or Odyssey 8 
Magnavox dealer. 

Odyssey 2 games include: 

The Quest For The Rings ■ Speedway* 
• Spin-Out* ■ Crypto-Logic* ■ Las Vegas 
Blackjack • Armored Encounter ■ Sub- 
chase * Football • Bowling • Basketball 
• Math-A-Magic • Echo • Computer Intro 
" ■ Matchmaker ■ Logix • Buzzword ■ Base- 
ball • Computer Golf • Cosmic Conflict • Take 
The Money And Run ■ I've Got Your Number 
nvaders From Hyperspace ■ Thunderball * Show- 
down in 2001 A.D. * War Of Nerves • Alpine Skiing 
• Helicopter Rescue ■ Out Of This World ■ Hockey 

• Soccer ■ Dynasty ■ Volleyball ■ Electronic Table Soccer 

• Pocket Billiards • Pachinko * B lockout * Breakdown 
■ Casino Slot Machine • UFO ■ Alien Invaders— Plus. 
•Included with original Odyssey 1 purchase. 

The excitement of a game. 
The mind of a computer. 
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New from NRI! . 
The first at-home training in 
videocassette recorder repair 
with exclusive videotaped lessons, 



Learn Video/Audio Servicing. . . 

includes RCA state-of-the-art VCR, 

NRI Action Video lessons, 

plus full training in 
color TV and audio repair. 
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Learn as you work with equipment 
you keep. 

Now, you can learn the hottest, 
most wanted skill in home entertainment 
electronics. . . servicing and repairing 
videocassette recorders and video disc 
players. Well over 2 million units have 
already been sold and the demand is just 
starting! Already, qualified VCR techni- 
cians are in short supply. . .people are 
waiting up to a month for VCR repair, 
^Good jobs at good pay are going begging. 
^And NRI can get you in on the 
action with convenient 
and effective at-home 
training. 

Choice of 

Specialized 

Training 

NRI offers you 
three Master Courses in 
Video/Audio Servicing, 
complete, each with 
equipment and training 
for the specialty you want. 
Each course thoroughly 
prepares you for color TV 
plus audio and video equipment. 
Then, you take the specialized 





hands-on training on the equip- 
ment you select. 

You can get specialized 
audio experience as you budd your 
own AM/FM stereo system com- 
plete with speakers. Or gain 
real bench experience with 
hands-on TV training as you 
build a 25" (diagonal) fully- 
computerized, programmable 
color TV and professional test 
instruments. Or train with 
your own RCA videocas- 
sette recorder and NRI's 
exclusive Action Video 
servicing lessons on 
videotape. 

State-of-the- 
ArtVCR 

This modem VCR 
features high-technology de- 
sign with electronic pushbutton 

tuning, remote control, three re- 
cording speeds with up to 6-hour capa- 
city, high-speed visual search, built-in 
clock/timer, memory rewind and audio 
dubbing capability. Direct drive motors 
and azimuth recording give outstanding 
picture reproduction. 

It's yours to keep, as part of your 
training. You'll not only use it to learn 
operation and servicing techniques, but 
to play the absorbing NRI Action Video 
lessons that come as part of your spe- 
cialized training. In word and picture, 
you'll learn theory, construction, aiid 
service procedures, see them explained 
in graphic closeups. And you get this 
unique training only with NRI! 

Learn at Home 

at Your 
Convenience 

No need to quit your job or tie up 
your evenings at night school. No time 
away from your family or expensive 
travel. NRI comes to you. You are a class 
of one, getting both theory and practical 
hands-on training backed up by our 
staff of experienced educators. 

NRI the Pros' Choice 

More than 67 years and a million 
and a half students later, NRI is still the 
first choice in home-study schools. A 



national survey of successful TV repair- 
men shows that more than half have had 
home-study training, and among them, 
it's NRI 3 to 1 over any other school. 

That's because you can't beat the 
training and you can't beat the value. 
Only NRI combines exclusive fast-track 
training techniques with modern state- 
of-the-art equipment to give you the skills 
you need for success quickly and easily. 
Only NRI offers such complete train- 
ing with so many timely options for 
specialized bench experience. Send for 
our free catalog and get all the facts on 
these exciting Master Courses in Video/ 
Audio servicing. 




Other NRI courses include microcom- 
puters, communications electronics, 
electronic design. 

Free Catalog... 
No Salesman Mil Call 

Mail the postage-paid card today for 
your free copy of our 100-page look into 
tomorrow. It shows all the equipment you 
get, describes each lesson in detail. And 
it tells you about other important career 
opportunities in Microcomputers and 
Microprocessors, Digital and Communi- 
cations Electronics, Electronic Design 
Technology, and more. Send today and 
get started on a big new future for your- 
self. If card has been removed, please 
write to us. 

NRI SCHOOLS 

McGraw-Hill Continuing 
Education Center 
jy/ifff 3939 Wisconsin Ave., 
■^Tllll WashSn 8 ton > D -C- 20016 

We'E give you tomorrow. 




Introducing 
the Sinclair ZX81 

If you're ever going to buy 
a personal computer, now is the 
time to do it. 

The new Sinclair ZX81 is the 
most powerful, yet easy-to-use 
computer ever offered for anywhere 
near the price: only $149.95* completely 
assembled. 

Don't let the price fool you. The 
ZX81 has just about everything you 
could ask for in a personal computer. 
A breakthrough 
in personal computers 

The ZX81 is a major advance over 
the original Sinclair 2X80— the world's 
largest selling personal computer and 
the first for under S200. 

In fact, the ZX81's new 8K Extended 
BASIC offers features found only on com- 
puters costing two or three times as much. 

Just look at what you get: 

■ Continuous display, including moving 
graphics 

■ Multi-dimensional string and numerical 
arrays 

'Plus shipping and handling Price Include* connectors 
tor TV and cassette. AC adaptor, and FREE manual 



■ Mathematical and scientific functions 
accurate to 8 decimal places 

■ Unique one-touch entry of key words 
like PRINT, RUN and LIST 

■ Automatic syntax error detection and 
easy editing 

■ Randomize function useful for both 
games and serious applications 

■ Built-in interface for ZX Printer 

■ 1K of memory expandable to 16K 

The ZX81 is also very convenient 
to use. It hooks up to any television set 
to produce a clear 32-column by 24-line 
display. And you can use a regular 
cassette recorder to store and recall 
prog rams by name. 



ff you already own a ZX80 
The 8K Extended BASIC 
chip used in the ZX81 is available 
as a plug-in replacement for your 
ZX80 for only $39.95, plus shipping 
and handling— complete with new key- 
board overlay and the ZX81 manual. 
So In just a few minutes, with no 
special skills or tools required, you can 
upgrade your ZX80 to have all the 
powerful features of the ZX81, (You'll 
have everything except continuous dis- 
play, but you can still use the PAUSE 
and SCROLL commands to get moving 
graphics.) 

With the 8K BASIC chip, your 
ZX80 will also be equipped to use the 
ZX Printer and Sinclair software. 

Warranty and Service Program** 

The Sinclair ZX81 Is covered by a 
10-day money-back guarantee and a 
limited 90-day warranty that Includes free 
parts and labor through our national 
service-by-matl facilities. 

"Dobs not apply to ZX81 krts. 




NEW SOFTWARE:Sinclelr has 
published pre-recorded pro- 
grams on cassettes for your 
2X81, or 2X80 with 8K BASIC. 
We're constantly coming out 
with new programs, so we'll 
send you our latest software 
catalog with your computer. 



ZX PRINTER: The S.nclair ZX 
Printer will work with your ZX81. 
or ZX80with8KBASIC.lt will 
be available In the near future 
and will cost less than S100. 



16K MEMORY MODULE: 

Like any powerful, full fledged 
computer, the 2X81 is expand- 
able. Sinclair's 18K memory 
module plugs right onto the 
back of your 2X81 (or 2X80, 
with or without 8K BASIC). 
Cost is $99.95. plus shipping 
and handling. 



ZX81 MANUAL: The 2X81 
comes with a comprehensive 
164 -page programming guide 
and operating manual de- 
signed for both beginners and 
experienced computer users, 
A $10.95 value, it's yours free 
with the 2X81. 




CALL 800-543-3000. Ask for op- 
erator #509. In Ohio call 800-582-1364. 
In Canada call 513-729-4300. Ask for 
operator # 509. Phones open 24 hours 
a day. 7 days a week, Have your Master- 
Card or VISA ready. 

These numbers are for orders 
only. For Information, you must write to 
Sinclair Research Ltd., One Sinclair Plaza, 
Nashua, NH 03061 



inclair- 



MAIL TO; Sinclair Research Ltd., One Sinclair Piaza. Nashua, NH 03061 



NAME. 

ADDRESS. 

TY/STATE/ZIP„ 
t U.S. Dollars 
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— ■ „ ' From the dawn of recorded stereo, 
millions of audiophiles have turned to 
• * Shure phono cartridges to get the most 
from their stereo systems— and for 
good reason. We introduced the first moving magnet 
cartridge, the first truly high fidelity low mass stereo 
cartridge, and a host of other innovations, right up to 
today's Hyperelliptica! stylus tip. Dynamic Stabilizer, and 
SIDE-GUARD styius protection system. From the origi- 
nal M3D. the first high fidelity stereo cartridge (which is 
still available) to the V15 Type IV, Shure has been the 
leader in phono cartridge technology. 



Our comptete phono cartridge line, with over 100 
models for all applications, is by far the widest selection 
offered by any phono cartridge manufacturer in the 
world. For more than 25 years. Shure has been the 
performance, technological, and sales leader in high 
fidelity phono cartridges. . . and that's why millions of 
audiophites around the world have made us their source 
of sound. See your Shure dealer about upgrading your 
system with the number one name in phono cartridges. 
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Shure Brothers i"; 22 -\ie"„t? Ei,vs:on il 6020- 

ln Canada A C Simmonds&SonsLimitec 



Manufacturer of high fidelity components, microphones, loudspeakers, sound systems and related circuitry, 
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I RECENTLY GOT HOLD OF A RATHER 1N- 
leresiing instrument — one lhai is totally 
new to me. It's a models 70 digital ther- 
mometer from Keithley Instruments, 
Inc. (28775 Aurora Rd., Cleveland, OH 
44139), a well-known manufacturer of 
high-quality test instruments. This unit 
Is styled much like their hand-held 
DMM's and features a large 3Vi-digit 
LCD readout. 

The thermometer measures tempera- 
tures over four ranges: -40 3 to 200° 
Fahrenheit. -40° to 2000° Fahrenheit, 
-40° to 200° Celsius, and -40" to 1370° 
Celsius. Those ranges are selected by a 
four-position switch on the front panel. 
A two-position switch is used to choose 
one or the other of the two thermo- 
couple inputs. All thermocouples used 
are Type K (NiCr/NiAl). 

The unit comes with a single thermo- 
couple on wire leads; it has a glass-in- 
sulated bead junction. The thermo- 
couple just plugs into either the +tci or 
+TC2 jack, and the -com jack on the 
front panel of the instrument. Two other 
jacks on the front-panel output an ana- 



log voltage corresponding to that devel- 
oped by the thermocouple and are for 
use with a recorder, or an accurate 
DMM for high resolution readings 
(DMM readings can be converted into 
temperature by using a National Bureau 
of Standards chart). 

Four special -purpose probes are 
available. They include a probe with a 
sharp tip for measurements within soft 
or semi-frozen solids: a surface probe 
with a special ball-socketed tip that 
keeps the surface of the sensor flush 
against what you wish to measure; an 
air-stream/gas-stream probe, whose ex- 
posed junction is protected by a shield 
(the shield protects the junction from 
the force of the stream so that the probe 
can accurately measure the tempera- 
ture of the air or gas), and a hypodermic- 
probe for biological and medical appli- 
cations (the tiny junction in that probe 
has a one-second time constant). All of 
the probes themselves are stainless 
steel and have handles and long leads. 

If you wish to use two probes (or 
thermocouples) at a time, a special 
plug- in adaptor [model 870 1) is required. 
One note about the adaptor: If you plan 
to use it. your probes and thermocouple 
will require different terminations. The 
probes and the thermocouple are avail- 
able with both the standard banana- 
plug terminations and the miniature 
plugs required for use with the adaptor. 

This instrument should be very handy 
in any applicaion where fast, accurate 
temperature readings are required. One 
example of that would be to measure the 
case temperatures of high-power tran- 
sistors. To check out the unit, I used it 
for a somewhat more mundane task. 
Thermostats on kitchen ovens are not 
too accurate in any case, but ours was 
considerably off. It was a simple matter 
to recalibrate the oven-temperature 
knob using the digital thermometer, 
bringing peace at mealtime! 

A handy instruction manual that pro- 
vides operating instructions, describes 
the use of the probes and adaptors, and 
has a complete set of disassembly and 
recatibration instructions comes with 
the unit. A standard 9- volt battery is re- 
quired for operation; when the battery 
is low, a BAT signal appears on the read- 
out. Accuracy is claimed to be 0.25 r -r 
of reading + 1° Celsius. 



For any application that requires fast 
and accurate temperaure measurement, 
this digital thermometer should be just 
the thing. It's small enough for field 
work, yet accurate enough for the lab. 
The suggested retail price for the model 
H70 is sl99.00. The specialized probes 
sell for S59.00 each, and the model 8701 
adaptor sells for 535.00. r-e 
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MICROCOMPUTERS FOR HOME. BUSINESS. 

and industry are now available with a 
bewildering number of features — and 
from almost as many manufacturers. 
One company that has done much to 
make the computer available to the 
home and small-business user is Radio 
Shack (1400 One Tandy Center, Fort 
Worth, TX 76102). The latest addition 
to its venerable TRS-80 line is the TRS- 
80 Model If I. While prices for this com- 
puter begin at $699.00 for the 4K Level 
I version, the unit reviewed here is the 
business computer featuring 48K of 
memory and two integral disk drives: it 
retails for $2495.00. 

The business system comes with two 
5'4-inch double-density disk drives. In 



o 
m 
O 

m 

m 



23 



addition, an I/O port will accommodate 
one or two external drives, as well as a 
cassette recorder. The double-density 
disks can each store about I75K bytes, 
for a total system capacity {with the 
two external drives) of 656K. 

A parallel printer- interface and a 
buffered Model III bus-extension are 
also included. The printer interface lets 
you connect any of Radio Shack's 
printers directly. 

The 2-MHz Z80-based computer fea- 
tures a full-size typewriter-style key- 
board as we!! as an additional 12-key 
keypad for numeric-data entry. A re- 
peat function is included. The Level II 
BASIC used in the business system 



supports both upper- and lower-case 
characters. 

The video display uses a ! 2-inch 
CRT monitor and features scroll- pro- 
tect, 96 alphanumeric characters, 64 
graphics characters, and a further 160 
special characters. The monitor can 
display sixteen 32- or 64-character lines. 

An RS-232 serial interface is built 
into the Mode! til business system (it's 
optional on the less-expensive version). 
When used with a modem, it lets the 
computer communicate with others by 
telephone. 

In operation, we found our TRS-80 
Mode! HI to be fast and flexible. The 
RF-interference problem that plagued 
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earlier TRS-80 computers, as well as 
many other units, has been greatly re- 
duced to meet FCC regulations. 

If you should run into any problems, 
I've found the Radio Shack computer 
service centers to be responsive and 
helpful. And, as if all of that were not 
enough, there is a rapidly expanding 
library of software covering home, 
business, and even modest industrial 
applications. To me, it looks as if Radio 
Shack has another winner on its 
hands. R-E 



Grove Enterprises 
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WITH SEVERAL PROMINENT DOMESTIC 

and off-shore manufacturers now pro- 
ducing crystal and synthesized scan- 
ning-receivers, the number of those 
units in use is growing at an ever-in- 
creasing rate. Thus, it's not surprising 
that listeners are discovering that those 
receivers are not immune from inter- 
ference problems, especially in the 
larger cities. 

The most common problem is image 
interference caused by signals that are 
displaced in frequency by twice the 
unit's IF. Next, and in some locations 
even more severe, is inte [modulation 
from nearby transmitters. Among the 
sources of interference most frequent- 
ly reported are: aircraft being heard on 
police- and fire-department frequencies; 
National Weather Service broadcasts, 
which seem to overpower many scan- 
ners, and mobile-telephone base sta- 
tions, which show up almost anywhere. 
Since the VHF high-band is the most 
heavily used band for land mobile ser- 
vices, most of the interference occurs 
on those frequencies. 

In response to those problems, Grove 

Enterprises has introduced their model 

continued on page 26 





LOCLOC 



Turn those plain looking belt loops 
into the latest jewelry fad with 
America's newest way to tell time. 



It's already a fad in Australia. And 
the minute you unlock its secret, you'll 
understand why. 

The product is a digital watch in a 
lock called the LocLoc. The LocLoc 
hangs from your belt loop and the digi- 
tal display is upside down to everybody 
but you. 

Want the time, flip up the LocLoc and 
glance down. There's no watch to 
wear on your wrist, nothing to lug in 
your pocket and it makes a great way 
to keep track of the time while wearing 
a beautiful new piece of jewelry on 
your jeans. You can wear the LocLoc 
on everything from a pair of Calvin 
Kleins, to formal evening attire or even 
as a piece of jewelry around your neck. 

The LocLoc is a full 5-f unction digital 
watch with night light-all housed in a 
solid brass case. The case is water 
resistant and comes in three textures: 
gold-tone, silver-tone, and anodized 
black. 

Just twist the clasp on the lock and it 
opens. Then slip it over your belt loop. 
You'll enjoy the freedom of having 



nothing on your wrist and the conven- 
ience of always having the correct time 
at a glance. 

Want more? The LocLoc comes in a 
see through vault-like container that 
fits into a denim drawstring tote bag. In 
fact, it's packaged as a perfect gift for 
both men and women- and for any age 
group. 

Try one at no risk. Send your check 
for $29.95 for the silver-tone version or 
$39.95 for the anodized black or gold- 
tone version, plus $3.00 postage and 
handling. (Illinois residents add 6% 
sales tax.) Credit card buyers may use 
our toll-free number below. 

We'll send you your LocLoc digital 
watch and clear vault-like container all 
packaged in its handy gift denim draw- 
string tote bag. After you receive it, 
attach it to your belt loop. Feel the free- 
dom of not wearing a watch on your 
wrist. See how easy it is to glance 
down at the time and notice what a 
great accessory and piece of jewelry it 
makes. If you're not absolutely con- 
vinced that LocLoc is perfect for you, 



return it for a full refund, including your 
$3.00 postage and handling charge. 
But if you really like it, order more for 
gifts or for your friends. 

Each LocLoc has a one-year limited 
warranty. Your LocLoc was designed 
to take plenty of abuse. In fact, the 
case is actually housed in a solid brass 
lock. But if service is ever required, our 
service-by-mail center is as close as 
your mailbox. JS&A is America's pre- 
miere electronics company and a 
company built upon service. 

If you're boking for a really innova- 
tive gift-one that you yourself will en- 
joy- order a LocLoc today. 



PRODUCTS 
JHAT 

.THINK 

Dept.RA One JS&A Plaza 
Northbrook, III. 60062 (312) 564-7000 

Call TOLL-FREE 800 228-5000 

in Nebraska Call 800 323-6400 

©JS&A Group. Inc.,1981 
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Fl'R-2 scanner filter. That device is a 
tunabie wave trap designed to notch 
out interfering signals. Tunable (using a 
front-panel knob) over a range of 
approximately 76 to 220 MHz. the filter 
will attenuate undesired signals by as 
much as 30 dB while allowing other 
signals to pass uneffected. 

The filter is very easy to use. To 
hook it up. simply plug your antenna 
cable into the rear of the unit and plug 
the interconnecting cable into your 



scanner's antenna jack. To use. simply 
turn the front-panel knoh until the of- 
fending signal is rejected. 

One thing to keep in mind is that the 
filter will surpress only a single fre- 
quency. If there are several interfering 
signals, all with different fundamental 
frequencies, the filter will be only 
partially successful. 

How it works 

The circuit here is very straightfor- 
ward. The IN and OUT antenna connec- 
tors are interconnected by a 68-pF 
capacitor. That was done to prevent, or 
at least diminish, IF feedthrough from 
shortwave broadcasts. That is a prab- 



SAVE 6100 DIGITAL DESIGN LAB \J^'™™ E „V2^ t 
*Jr . ** »*\ A Unique design accessory 
S"|0«^W for engineer, student or hobbyist 



Designer only: $59.95 Assembled 
Kit: $49.95 



The 6100 UNIVERSAL DESIGNER is an indispensible aid 
to digital 1C design. Plugs directly Into breadboard 
elements to provide most often used Inputs and outputs 
at LOW cost. 



c-i 



U?-** 



Save Time and Money! 



■ Quick and easy breadboarding 
connections 

■ Build digital circuits, games, audio 
circuits and more. 

■ Timesaving digital design aid 

Features Include: 

• 2 Bounceless pushbuttons 

• 2 Readouts with BCD Inputs 

• 4 Switch outputs 

• 8 LED monitors 



I Re-use as many limes as you want 
I Easy transition from prototype to 
wiring diagram 

I Ideal for digital training classes 
I Great addition to Engineering lab 



B 






• 2 Variable Clock Generators 

• 2 Decade Counters 

• 5-volt Supply Pins 

• Complete Instruction Manuel 



Learn Digital Logic - 26 Experiments 

6101 "Experimenting with Digital Circuits" 

• All necessary parts Included 

• Learn gating, binary addition, subtraction and more 

• Get hands-on experience by buiiding circuits and 
performing experiments. 

• No logic experience necessary. Good for beginners, 
intermediates, electronic enthusiasts $29.95 

Assemble Circuits in Minutes— Rouse 
Components - GSC Quick-Test Breadboards 



Shown with QT99S and 2-OT59B 

breadboards (Not included} 



no risk guarantee 

H"; , u ™y «tu«i Hum within 
™S 1£ <i ' lm<, ■ ym satisfaction is our 



your 
3D 



New! JW Jumper Wire Design Asst. 

Contains 350 wires out to 14 

different lengths, to fit breadboard 

modules. Pre-cut, pre-formed and 

v, individually odor-coded. All wire solid 

tinned, 22 guage with PCV Insulation. 

Packed in convenient, sectioned box. $9. 95 




QT47B 
QT47S 



DT59B 

0.T59S 



S 2.59 
10.24 

2,99 
12.50 




21654 Guide to CMOS Basics SS.95 

CMOS devices, their characteristics and design rules. 
22 useful experiemenis demonstrate concepts. 
21452 Electronics Thru Troubleshooting 1 0.95 

Practical troubleshooting situations and simple, 
reproduoabie examples. Fifteen chapters including 
question and answer section. Liberally illustrated. 
21626 Design cl Transistor Circuits 12.95 

A self-teaching course on designing transistors cir- 
cuits. Explores fundamentals of active semiconductors. 
21740 Basic Electricity/ Electronics 29.95 

5 volume set features unique programmed teaching 
method. Provides basic preparation for electronics, 
radio and TV repair. No previous knowledge required. 



14803 NE 40th, Dept. ERE12 
Redmond. WA 98052 (206) 881-0857 



Please rush the following: 

HUM. 

Design Lab. 

Designer only 

Designer kit 

_0T47B 



JumperWireAsst.J 9.95 
6101 Logic Course 29.95 



$77.95 
59.95 

49,95 _ Book 21654 8.95 

2:59 _ Book 21542 10.95 

_QT47S 10.24 _Bock 21626 12.95 

_QT59B 2.99 _ Book 21740 29.95 

_0T59S 12.50 

ORDER TOTAL 

Add 6% for postage 
Add $2.00 handling (under £25) 

Add $1,00 per $1.00 insurance 

TOTAL 

FOR FAST DELIVERY CALL: 

fSe l e 1-800426-1044 



2.00 



NAME . 
C1TY_ 



. ADDRESS . 



. STATE . 



.ZIP. 



□ VISA □ MASTERCARD CARD NO. 

□ Please send Information on additional products available. 



.EXP. 



. SIG. 



lem that is often encountered by scan- 
ner users, but rarely recognized as 
such. 

A series-tuned LC trap is connected 
from the antenna connectors to ground; 
that trap provides the tunable notch. 
The Q appears to be high, permitting a 
sharp notch at the frequency selected 
without attenuating the adjacent fre- 
quencies. Naturally, a single-stage tuned 
circuit such as this can not be tuned 
precisely to a single frequency, but the 
unit performs quite well considering its 
simplicity and low cost. 

The front-panel scale is roughly cali- 
brated to show the approximate settings 
for various sources of interference. 
While not precise, the scale lets the 
user turn to about the right spot quickly 
before fine tuning. 

Our test 

Connecting the device to a calibrated 
signal generator and feeding its output 
to a scanning receiver, we verified that 
the mid-band rejection is nearly 30 dB 
as claimed. In addition we found that 
the insertion loss was only 1 dB at VHF 
high-band frequencies; the insertion 
loss did rise slightly at UHF frequencies. 

All in all. we found that the model 
FTR-2 does perform as the manufac- 
turer claims. While it will not remove 
all interference problems completely, it 
can provide considerable relief in 
crowded metropolitan areas. The model 
FTR-2 sells for S39.95. plus $2.00 ship- 
ping, from Grove Enterprises. Inc. 
Brasstown. NC 28902. R-E 



Beckman Tech 350 
and Tech 360 DMM's 
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Beckman Tech 350/360 




OVERALL 
PRICE 
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BECKMAN INSTRUMENTS INC, (2500 HAR- 

bor Boulevard, Fullerton, CA 92634), 

the well-known maker of precision test 

continued on page JO 
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Write for free Catalog 5 



• KNOW YOUR TEST INSTRUMENT! 
• KNOW WHAT IT CAN AND CANNOT DO! 
KNOW THE CIRCUIT BEFORE YOU TEST IT! 

Nobody but Simpson offers a choice of 29 UL-Listed analog and 
digital test instruments, and a selection of matching, UL-Recog- 
nized accessories as well. Each one meets the UL-1244 Stand- 
ard for Safety of Electrical and Electronic Measuring and 
Testing Equipment. Available at leading electrical and elec- 
tronic distributors. 

special pamphlet "Straight Talk About UL-1244 Listed Test Instruments" 




12 SIMPSON 
DIGITAL MULTIMETERS 



3 SIMPSON 
AMP-CLAMP' TESTERS 

294-2 295-2 296-2 




14 SIMPSON 260' VOMs 



260-6XL 260-7 

260-6XLM 260-7M 
260-6XLP 260-7MRT 

260-6XLPM 260-7P 
260-7PM 



260-7PRT 
260-7 PMRT 
260-7RT 
270-5 
270-SRT 



SIMPSON ELECTRIC COMPANY 

853 Dundee Avenue, Elgin, IL 60120 
(312) 697-2260 • Cable SIMELCO • Telex 72-2416 
IN CANADA: Bach-Simpson, Ltd., London, Ontario 
IN ENGLAND: Bach-Simpson (U.K.) Limited, Wadebridge, Cornwall 




ELECTHSCAL EQUIPMENT 
AND PBODUCTS GROUP 
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HOLIDAY 



New Portable Digital 
Capacitance Meter 




MODEL 820 
Call For Our Price 



HITACHI 



KEITHLEY 




Non-Linear Systems 



FLUKEI 



VIZ 



nan 



HICKOK 



TRIPLETT 



PHILIPS 



&J 



WESTON 



'+KPRICISIOIV 



LEADER 



DORIC 



DATA PRECISION 



UJ 



ADVANCE-^-. 
ELECTRONJC^*-' 



THE TEST EQUIPMENT 
SPECIALISTS 

TOLL FREE HOT LINE 

800-223-0474 



°f 54 WEST 45th STREET, NEW YORK, N.Y. 10036 

Q IK NEW YORK STATE 212-687-2224 

Q 

s 
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KEITHLEY 



Model 169 
BENCH/PORTABLE DMM 

• 3Vi Digit liquid crystal 

display 

• 0.25% basic accuracy 

• 26 Ranges 

$189.00 




80MHz Counter with Period Function 

MODEL 1820 

• 5 Hz to SGMHz reading guaranteed— 
1 OQMHz typical 

• Period measurements from 5Hz 
to 1MHz. 

■ Period average, auto and manual 
positions 

■ One PPM resolution 

• Totalizes to 999999 plus overliow 

• Elapsed lime measurements from .01 
to 9999,99 seconds plus overflow 

• Ona-megohm input resistance 

• Bright A3' high LEO readouts 




Call For Our Price 



New Low Distortion Function Generator 



SfLPRtaSIQN 



MODEL 3010 




• Generates sine, square and Iriangle 
waveforms 

* Variable amplitude and fixed FT'L square- 
wave outputs 

» 0.1 Hz to 1MHz in six ranges 

* Push button range and function selection 

* Typical sine wave distortion under 0-5°o 
from 0.1 Hi to 100kHz 

• Variable DC oflset lor engineering 
applications 

• VCO external input for sweep-frequency 
tests 



New Sweep/Function Generator 

MODEL 3020 



fCPKcism 




• Four instruments in one 
package — sweep generator, func- 
tion generator. Dulse generator, 
tone-burst generator 

■ Covers 0.02Hz-2MHz 

■ 1000 i tuning range 

* Low-distortton high-accuracy 
outputs 

• Three-step attenuator plus 

* vernier control 

* Internal linear and log sweeps 

• Tone-burst output is tront-panel or 
external ly programmable 



V- 15 18 15 MHz Single Trace 
V-1S2B 15 MHz DuaJ Trace 
V-2K 20 MHz Dual Trace 
V-301 30 MH* Single Trace 
V-302B 30 MHz Dual Trace 
V452 35 MHz Dual Trace 
V-550B 50 MHz Dual Trace, 

Dual Time Base 
V-1050 100 MHz Dual Trace, 

Dual Time Base 



Call For 

Special Intro 

Price Offer 




We carry a full line of multimeters, oscilloscopes, frequency counters, audio and 
RF generators, power supplies and accessories. 

Just call our Toil-Free number and one of our experts will answer all your 
questions about test equipment. 



THESE 1981 B&K OSCILLOSCOPES 

ARE IN STOCK AND AVAILABLE 

FOR IMMEDIATE DELIVERY 




'■{{precision 



1479A Dual-Trace 

1477 Dual-Trace 

1432 Dual-Trace 

1476 Dual-Trace 

1466 Single-Trace 

1405 Single-Trace 
1420 Dual-Trace 

CALL FOR OUR 
EARLY BIRD SPECIAL LOW PRICE 



30 MHz 
15 MHz 

15 MHz Portable 
10 MHz 
10 MHz 
5 MHz 
15 MHz Portable 



PORTABLE 
OSCILLOSCOPES 



MS -15 



BATTERY OPERATED 



Non-Linear Systems 




Call For Our Prices 



MS-215 



Single Trace 1 5 MHz 

MS-230 




Dual Trace 1 5 MHz 



Dual Trace 30MHz 



IFLUKEI DIGITAL MULTIMETERS 



Model 8022B: 

The Trouble shooter 



$139 



• SJx functions * 3 Vj -digit resolullon 
dc voltage 

ac voltage * 0.25% basic dc accuracy 

dc current . LCD display 
ac current 

resistance * Overbad proiecHon 
diode test 



Model 30200: 
The Analyst 



Model 8024 A; 
The Investigator 




• Seven functions 
dc voltage 

ac vollage 
dc current 
ac current 
resistance 
diode test 
conductance {\fR) 

■ 3Vi-digit resolution 

• 0.1 % basic dc accuracy 

• LCD display 

• Overload prelection 

• Two year parts 
and labor warranty 



• Nine functions 

dc voltage 
ac voltage 
dc current 
ac current 
resistance 
diode lest 
conduc lance (1/R) 
logic revel and 

continuity delect 
lemperalure (K-lype 

thermocouple) 



• Peak hold on voltage 
and current functions 

■ Selectable audible 
indicator lor 
continuity 

or level detection 

■ 3 Vt -digit resolution 

• 0,1 % basic dc accuracy 

■ LCD display 

• Overload protection 




KEITH LEY 



MODEL 130 
DIGITAL MULTIMETER 



RANGE 



ACCURACY 



$125. 



DC VOLlAUb 


200mV, 2V, 20V, 200V, 1000V 


.5% 


AC VOLTAGE 


200mV, 2V, 20V, 200V, 750V 


1% 


DC CURRENT 


2mA, 20 mA, 200 mA, 2000mA, 10 A 


2% 


AC CURRENT 


2mA, 20mA, 200mA, 2000mA, 10A 


3% 


RESISTANCE 


| 200Q, 2kQ, 20k2, 200fcQ, 20M Q 


.5% 
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FOR OUR 

H OLID A Y 

SPECIALS! 
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EQUIPMENT REPORTS 



continued from page 26 



equipment, has introduced a pair of 
bench-model DMM's suitable for lab 
use, servicing, or any other application 
where a highJy accurate multimeter is 
required. The Tech 350 and Tech 360 
DMM's are nearly identical, the major 
difference being that the Tech 360 can 
provide true RMS AC-voltage readings. 
Although the instruments are com- 
pact (about the size of a cigar box), 
they can make an amazing variety of 
measurements. There are 30 ranges in 



all, and each function and range is 
selected by using the large rotary switch 
on the front panel. The ranges are as 
follows: AC volts, in 5 ranges, from 200 
mV to 1000 volts full-scale; DC volts, in 
5 ranges, from 200 mV to 1500 volts full- 
scale; AC and DC current, in 5 ranges, 
from 200 ^A to 10 amps full-scale, and 
resistance, in 7 ranges, from 20 ohms to 
20 megohms full-scale. 

The remaining range is marked with a 
diode symbol and is used for testing 
any semiconductor junction. Unlike the 
resistance ranges which are "low 
power 1 ' and do not cause a junction to 
conduct, this range outputs a maximum 
of 4 mA from a constant-current source. 



ADVANCE IS PROUD TO INTRODUCE the 

Line of High Quality Digital Multimeters 
Featuring The New 130 Hand-Held DMM 



KEITHLEY 




Rugged DMMs from Keithley — all feature large, bright 
LCD display, easy-to-use rotary switches, externally accessible 
battery and fuse, 10A current range, diode test capability, low 
battery indicator, cushioned components. 

Model 131. Similar Model 130. Our 

fo Model 130, with most popular model, 

increased the price/ perfor- 



accuracy . 



134 mance champ. 125 



Model 135. First 
4 l /k-digit DMM with 
hand-held 

$ 235 



convenience 







ACCURACY 


SENSITIVITY 




MODEL 


DCV 


DC A 


ACV 


ACA 


tl 


DCV 


DCA 


ACV 


ACA 


(J 


130 


0.5% 


1% 


1% 


2% 


0.5% 


lOO^V 


1)4 A 


IOOiiV 


liiA 


lOOmP. 




131 


0.25% 


0.75% 


[•■r. 


2*5i 


0.2% 


100,<V 


liiA 


io0)<v 


IfiA 


lOOmfl 




135 


0.05% 


0.5% 


1% 


1.5.% 


0.2% 


lOOjiV 


10(i A 


100fiV 


ljiA 


lOOmtl 


k 








Ca 


seSlO.t 


OShip 


jing $3. 


00 









THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE 

800 - 223 - 0474 XieCTFONi 
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When the diode test-range is selected, 
the voltage drop in millivolts across the 
junction being checked is shown on the 
3'/i-digit LCD display. Among the uses 
for that range are determining the semi- 
conductor type (silicon or germanium) 
and testing a transistor for bad junctions 
or leakage. Any test can be made in- 
circuit provided that there are at least 
300 ohms of resistance in parallel with 
the junction under test. 

The four input jacks on the front 
panel are common, volts-ohms, amps 
and 10 amps. The amps jack has its own 
2 -amp fuse. The meter itself is protected 
by a 3-amp fuse. All of the jacks are 
UL-approved, and there is no exposed 
metal. The test leads are rather novel: 
They have insulated plugs at both ends. 
Simply plug one end of the lead into the 
test probe you want to use, and the 
Other into the meter. The standard 
probes have sharp tips and a protective 
collar. 

Small switches in the top right comer 
of the front panel are used to turn on 
the unit, turn on the audible continuity- 
test, and select between RMS AC and 
RMS AC + DC (Tech 360 only). The con- 
tinuity test is used to avoid having to 
deal with the slow settling-time typical 
of most LCD displays. To activate it, 
set the continuity switch to on and 
turn the selector switch to the desired 
resistance range. When the continuity 
test is in use. the unit will emit a beep 
and an " 0" symbol will appear on 
the display any time the resistance is 
less than twice the maximum of the 
range selected. The display will show 
the exact resistance within '/i-second. 
Overrange readings are also indicated 
by the display. 

The Tech 360 has a special socket for 
a K-type thermocouple. With that 
probe in place, the meter can measure 
temperatures from -20° C to + 1265° C, 
and then display them directly on the 
readout. 

Most of the circuitry is contained in 
three IC's. The majority of the meter's 
functions are handled by the LSI 
"multiprocessor" IC. A smaller IC is 
used to generate the audio tone used in 
the continuity test. The third IC is a 
high-precision divider network used on 
all the ranges, and helps assure accuracy 
for many years. 

Both meters are battery powered 
(just the thing for hot-chassis TV sets) 
and require 6 D-size cells. Battery life is 
claimed to be 12,000 hours continuous, 
or up to four years in normal use: only 
alkaline cells should be used as replace- 
ments when required. 

In addition to the thermocouple for 
the Tech 360, there are several other ac- 
cessories available for the two meters, 
A high-voltage probe extends their 
range to 50 kilo volts, with an accuracy 
of ±2%. A peak-detecting RF probe ex- 
continiied on page 41 
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Introducing incredible tuning accuracy at an incredibly 
affordable price: The Command Series RF-3100 

31 -band AM, FM/SW receiver,* No . 

other shortwave receiver brings in 
PLL quartz synthesized tuning and 
all-band digital readout for as low a 
price. : The tuner tracks and "locks" 
onto your signal, and the 5-digit dis- 
play shows exactly what frequency 
you're on. 

There are other ways the RF-3100 
commands the airways: It can travel 
the full length of the shortwave band 
(that's 1 .6 to 30 MHz). It eliminates interference when 
stations overlap by narrowing the broadcast band. 
It improves reception in strong signal areas with RF 
Gain Control. And the RF-3100 catches Morse 



communications accurately with BFO Pitch Control. 
Want to bring in your favorite programs without lifting 

. a finger? Then consider the Panasonic 

^^^J RF-6300 8-band AM FM SW receiver 
(1 .6 to 30 MHz) has microcomputerized 
^^^^^^ preset pushbutton tuning, for program- 
ming 12 different broadcasts, or the 
same broadcast 1 2 days in a row. Auto- 
(■■ ® : l | matically. It even has a quartz alarm 
I clock that turns the radio on and off to 
play your favorite broadcasts. 

The Command Series RF-3100 and 
RF-6300. Two more ways to roam the 
globe at the speed of sound. Only from Panasonic. 

Shortwave reception will vary with antenna, weather conditions, operators 
geographic location and other factors. An outside antenna may be required for 
maximum shortwave reception 

; Based on a comparison ol suggested retail prices. 



This Panasonic Command Series" 

shortwave receiver brings the state of the art 

closer to the state of yourpocketbook. 
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Panasonic 



With PLL Quartz Synthesized Tuning and Digital Frequency Readout. 



Panasonic 

just slightly ahead of our time. 
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jWO^MAIL-ORDER 
t\jP* ELECTRONIC 
■^ SUPPLY HOUSE! 



HITACHI SCOPE 
SALE CONTINUED BY 
POPULAR DEMAND! 



8 CHANNEL SCOPE 
MULTIPLEXER, DM-12 

Convert your ungtc channel sccoeinlci 2 * 0: & cfcinnei instrument, just conned 
in* □ M - 1 2 . 8 chinneJ se^pe multiplexir la your scope, clip it.t £ input probes la 
in* SMjniis you want to vww. SimpJe, easy, fist — tin hjnrJUj log^c level TTL 
siqmiJs From DC lo 3MHj FeiHires separate spacing ana nace amptnuo^ con- 
trols and selectable sampling rate —Hi lo insure easy dear scope *spl*y 




— A TTL oompillata inpirt channels ( 1 TTL told par 
channel} can itm 50 Ohm scope cable. 

— Muimum full screen amshiudc 1 6 Voiis idisjsu- 
bit 

— Trice amplrTuoe a*d spit nrj control 

— 4 or Achinnri uhclor switch 

— B color coded input cable. 24* long wiih insuiatefl 
ultoaia r clip-.. 

— ErierroJ 9 VDC cow supply Included (Model 
MMAC-2J 

— Sin 6.25- x 3.75" xr 

— BNC Output Cable Accessory (Model PSA-2 add 

5H.W) 




VIEW 8 

CHANNELS 
ATONCEI 

$ 63 00 

LOW COST CAPACITANCE 
METER MODULE, DM-8 

Connect tn is hegh quality low cosi Capacitance Meier Module. dw- 
a to your digital Volt Meter and turn it mlo a Digital Capacitance Ma- 
ter— the Low Cosi Way! 




— Puih lo read ran&c 1buRon| from tpF lo 
2Q,QQ0uF £ 

— Zero culbrarjon control A 

— in one easy to us* , sell-contained package . ~ 

— Battery powered, with "push lo read' bal- 
tery saver clrcurt 49V batfrenai noi In- 
cluded. 

-Sllte,25-U,75"K2*, 
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REGULATED TRIPLE POWER 
SUPPLY, LOW PRICED!, DM-6 

AMfyaiHffltjIed and tesled power supply that provides a solid, fully wired triple 
point supply including fued 5V fa 1 Amp 5Y to 1 S 1 * 1 " ■■< O.&Amp. and JVtp 
- 1 5V el 0. 5. Arr.p — all suppires f emulated, short proof Each supply his short 
indicator LED Complete and ready Tor use In a durable (6" is 6" x 3 1 f] mtUi 
case 
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* ■rtrtcaldtiiteliQi* 
Ses-.ULv.Lv and bind wdln 

RrtdtllTA 

Dynamic rmpi 

injHjtRindC 
Mjninum input vottagt 
Dupliy mode 
X-Yapariwin 

* HonmnUS rS|fl«tan 
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JMBUMUWkJi iturt-d Miiptyi 
SilM-. I' in -9 'Tim 
■■jr-rtiv ;- - 
Over Wp-fl 

3nrtr.dw-iV'dw±*%.0C-15HMi -3dB 
1nnV*w-1V;dffitt.0C-5MHjTyp -3dB 
|tttirwj *5 *rnp*rinwh 
24m 

More thin a0„i--'\| H ■ 



CrK M MO^ ipflrax 30pF 
&MVp-PBr3MV.;CC ■ *C-«.I 
Oil CH2 DUAL ACQ QlFf 
OC-»CtHi SmV6»-5V;i!t 
PniMMtrmcaDD- lOkHM' 

fcitft NORM .iY|*1 TVt-1 
TV ijrnc-HiuritiK prcurt 
Ovit t divfV tyfiMtgiul] 
Ovtf 1 Vp-p |V tync-Ufffl*! 



IrfcjflB Hoe . :. 



I Nffl I : 

■an i««epntt 



* AmpMiiiH HliBfiluf 



20Hz- 2UHi D So* 

3- ttMKr lSd:V 



TOOmV 



• Pgwgr rrqi^rEmffiii 

• QifneriEifrnS 



• AmiMflt noeralfln 



B^idm D5»Ow;5"» IBcibbritrt Heps 
IDCkwdW 

l ihj ^ i(r\ Typ. Square mve 
MV*M 

1MVH2B^»240V| = 10". 

SOSOHr 40W 

Approx 2?MWK t90[H| 11 *XKD)mm 



MODEL V-152B 
WITH 2 YEAR MFG. WARRANTY 

95 
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WITH FREE DM-12 

8 CHANNEL MULTIPLEXER 

A COMBINED VALUE 

AT LIST OF $804.95 

YOU SAVE $160.00 



YEAR 
WARI 

NOVEMBE 

UPTC 

OFFOL 



LOW COST HIGH 
FREQUENCY COUNTER 

///////////mint inumm\\\\\\\ 




MODEL NO. DM-7 

The Alttta ModC OU-7 tO^tKignFrtqiwnCyCaiunwdiUvlObSE iUfKi 
MtKUtMlNT* b*M inpvt by a smj* BHC. ntfmg to hi fl 1 

-SKl1o5SC«Hl 

— ItfltisyiO-rtH ^J l.en -(ntftj-r-r LtD 3 '55-Jf 
^Cryittll i 3 pom. 'I. JS'luraiirmlMfJ.I ort es« ■gilrvwa 

— Coiwwwx bwchwfliiaf fT^l&'iJl 
durable Mtln&n dsi 

COMPLETELY 
ASSEMBLED 
PRE-CALIBRATED 
PRE-TESTED 



135 



00 



FREQUENCY METER MODULE 
"5Hz to 100MHz", DM-11 
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WEiiun rrEewnc*i tmrn Shli at lODWKz un yaur d-^til voltmetir with a fe»'iiHon> = 1 .1- " "? 
digits — raiy to use — perltd lor tied wrwe— i»b twi/iij — "rcne wbbyii 1 Conmccnne 
QM--11 ttjywrOVW Ml tne DVM 10 rn* ?V0C rin =e nrmtct mu"1oPit DM-I* vrnlNC 
Clb4 hoi irtElUDtdl ind mtaSLiff ' r p IrEqutncy Of any smru Hi Lo H j^b LEO S mturt lis: 
accuntt mdirvgt 
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FREE 1981 
SALE FLYER 
NOW BEING 
MAILED! SEND FOR 
YOUR COPY TODAY! 

It lor 2iiy reason, whatsoever, you are net completely salislied wiih 
your purchase, return it wilnin 30 days of purcriase <3al« lor a lull 
re lurid — it's as simple as thai! Shipping & Handling charges not 
refundable. 



ALBIA SATISFACTION WARRANTY: 
FOR FAST AND DEPENDABLE DELIVERY SERVICE 
CALL TOLL FREE; 1-800-243-6953 



IN CT. AK I HI CALL 
COLLECT [MS| 4B7-S59G 



9 A.M. to 
5P.M.E.SJ. 



WE ACCEPT MASTER CHARGE. VISA AND AMEX CREDIT CARDS 

Connecticut Residents add 7'OT. Sales Tax ■ Pnces shown in U S currency only Foreign orders add 15S 

ALBIA ELECTRONICS INC 

44 KENDALL ST, • P.O. BOX 1833 • NEW HAVEN, CT. 06508 



POSTAGE S HANDLING 


ORDERS 


ADO 


UP TO $10.00 


$1 95 


S10.01 -S25 00 


3.75 


$25.01- J5O.00 


4.65 


S50.01-S100.00 


645 


ORDERS OVER 1100 .00 

WITHIN UNITED STATES 


7.56 



FREE ALBIA 
DESIGNERS 

TEMPLATE 

WITH EVERY 

ORDER RECEIVED 
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END HOLIDAY 
HOUSE CLEARANCE!! 

1st THROUGH DECEMBER 31st, 1981 ONLY!! 

50% IN SAVINGS 

ALREADY LOW FACTORY DIRECT PRICES! 



IK 




A FAVORITE 
OF PROFESSIONAL 
■^ ENGINEERS FOR _. 

SETTING UP TEMPORARY . UGSIQII 

QUICKLY & EASILY A I DO Mate™ 

Circuit Designers 



Pre -wired pre-tested — don't let this price fool you, this 
is a high quality, high IC capacity, portable self- 
contained circuit designer 
Control switches and buffered — Self-powered, in one compact, 



MODEL $1 
DM-5 

STOCK NO. 
14-0555 

NOTA KIT! 
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LED logic indicators 

— Plug your ICs into solderless 
breadboards, tie in power and 
ground, connect your logic 
switches and LED indicators 
— FAST, EASY TO USE! 

— All interconnections between 
LEDs, switches and circuits via 
22-26 solid wire 



good looking and durable 
carrying case 

— Ideal for home experiments, 
the laboratory and students 

— Battery (41 '6 VoltC cells*) or 
AC powered providing eco- 
nomical bench use or conven- 
ient portable use 

'Batteries not included 



DM5-B POWER SUPPLY ADAPTER ACCESSORY $18.50 



Design Mate™ 2 Low Cost Function 

Generator DM-2 is a 3-waveform function 
generator, with a short-proof output amplifier 
providing both variable signal amplitudes and 
constant output impedance. Completely wired, 
tested, calibrated and ready to test anything from 
audio amplifiers or op-amp and educational 
laboratory designs to complex industrial labora- 
tory projects. » JM Q7 
Model DM-2 O /| la/ 
Stock No. 05-0020 




LIMITED 
SUPPLY! 



LIMITED 
SUPPLY! 



30% OFF! 

DM-9 Logic Probe 

AL8IAS ECONOMY DIGITAL 

DM-9 MULTI-LOGIC 
COMPATIBLE 5-15VDC PROBE 

The features are many on this quality Albia 
test instrument; will 
detect low rep. rate 
pulses (up to 1.5 
MHz); detects low, 
high or pulsed logic 
levels with a mini- 
mum detectable 
pulse width of 
300 nsec. 
Easy-to- 
interpret 3 LED 
readout. Built- 
in over-Voltage 
and reverse 
polarity 
protection, 



Model 
No. DM-9 
Stock No. 
17-0009 




NOT 
A 

KIT! 



SPECIFICATIONS 
INPUT IMPEDANCE 300,000 
Ohms. THRESHOLD Logic 1 
Ihresholss (HI-LED) 70S vcc 
Logic mrrsholds (LD-LED) 30% Vcc: MIN DE- 
TECTABLE PULSE WIDTH 300 ninosecontts; 
MAX. INPUT SIGNAL f REOUENCV I .5 Mitt. PULSE 
DETECTOR (PUlSt IE0I High Sudd pulse (run or 
single events I * or - transitions) idiYHe MO sec- 
ern) pulse JlrelBw. MM INPUT WLTJM5E :SOV 
continuous 120VAC lor less ttiin 15 seconds POWER 
REOLI IHEMENTS 5 Volt Vcc JO Ml I S Volt VCC *0 Ml Z5 
Volls mix with power leii revetsil prolKliofl. OPEN- 
MIND TEMPERATURE 10 »=C PHYSICAL SUE L 1 W 
D 5 Bit .0x0 7' 1 1«7 1 25 4 It 1 7 > mm I WEKJKT 3 01 
(SSjl POWER LEWS & (61 A » ^^ _ — 
cm I with color coded in sullied *T leafl ^J DC 

LIMITED 
SUPPLY 



dips. 



•i ■ t£3 1 ' ' AIT 

18 



LOW COST RESISTOR 
SUBSTITUTION BOX 



Fuisisrtw srasiTfuTiow lot 

MMEt WPC£ F 



1« _ _ , V ^ — 



1WU ^mHM '-MAWif^P^ 



Model DM-13 Kit 

Hiv* run butldln-u (his useful Kit and un montf»\ Itw urn linm. Stop 
wasunrj lime l&ofcrrKj for th? n-ght * tilstpr. tart's a hunjy kit tfui you can 

uiiry KMiTibls Unit Will prowta Evar rJ r|.f ing you'll probably rowd al your 

- With eompittB tUp-by-Sttfi asy to una rsiand assembly .nilruc&Dns 



— Aj rw-sio's r 

— $% tccuraey 

— 24 politic™ 

— £mr.Q« 



WWtH toiiratna ±$\ 



s 



DM-4 Multipurpose Pulse Generator 

Trie Design- Mate 4 may be used as a clock source, delayed 

pulse generator, synchronous clock source, manual system 
stepper, pulse stretcher, clock burst generator and In 
tandem with one ot more DM-4' 5 used to gale (tie output of 
one or more additional DM-4's. The wide Tangeol controls and 
function; will give you an 
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MODEL 

DM-13 

STOCK NO. 

15-0013 



00 



idea ol the many ways DM-4 can save you 
Af time and eflort with digital circuits. 
Model DM-4 
Stock Ng. 05-0040 



ORDER TODAY/ 



NOTICE! 

SALE PRICES LIMITED TO ACTUAL 
INVENTORY AT TIME OF SALE! 
NO DEALER ORDERS PLEASE! 




SANTA SAYS — 
ORDER NOW FOR 
HOLIDAY 
DELIVERY! 
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Ibu gotta 
shop around* 




z 

I 

6 



When you <lo* you*l 1 probably pick CI I i 

lou e a 1 1* < af i o r < 1 to settle for 

less when it comes to something like 

electronics training that could 

affect your whole life* 
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When you shop around for 
tires, you look for a bargain. 
After all, if it's the same brand, 
better price — why not save money? 

Education's different. There's 
no such thing as "same brand!' No 
two schools are alike. And, once 
you've made your choice, the 
training you get stays with you for 
the rest of your life. 

So, shop around for your 
training. Not for the bargain. 
For the best. Thorough, profes- 
sional training to help give you 
pride and confidence. 
* * • 

If you talked to some of our 
graduates, chances are you'd find a 
lot of them shopped around for 
their training. They pretty much 
knew what was available. And they 
picked CIE as number one. 

Why you should shop 
around yourself. 

We hope you'll shop around. 
Because, frankly, CIE isn't for 
everyone. 

There are other options for the 
hobbyist. If you're the ambitious 
type — with serious career goals in 
electronics — take a close look at 
what we've planned for you at CIE. 



What you should 
look for first. 

Part of what makes elec- 
tronics so interesting is it's 
based on scientific discover- 
ies — on ideas! So the first 
thing to look for is a 
program that starts with 
ideas and builds on them! 

That's what happens 
with CIE's Auto-Programmed® 
Lessons. Each lesson takes one 
or two principles and helps you 
master them — before you start 
using them! 



How p ractical 
is the training? 

This is the next big important 
question. After all, your career will 
be built on what you can do — and 
on how well you do it. 

Here are ways some 
of CIE's trouble- 
shooting programs 
help you 
get your 
"hands-on" 
training... 

With CIE's 
Personal 
Training 
Laboratory... 



you learn and review the basics — 
perform dozens of experiments. 
Plus, you use a 3-in-l precision 
Multimeter to learn testing, 
checking, analyzing! 




When you build your own 
5 MHz Triggered-Sweep, 
Solid-State Oscilloscope 

you take your first real professional 
step. You use it as a doctor uses an 
X-ray machine — to "read" 
waveform patterns . . . 
lock them in. . .study, understand 
and interpret them! 

When you get your 

Digital Learning 

Laboratory you'll be into 
digital theory — essential 
training today for anyone 





who wants to keep pace 
with the state of the art of 
electronics in the eighties. With 
CIE's Digital Lab, you'll be 
applying in dozens of fascinating 
ways the theory you've learned. For 
example, you'll compare analog 
and digital devices. You'll learn to 
make binary to decimal conversions 
and to work with semiconductor 
devices and circuits. You'll see how 
digital equipment is vital in today's 
exciting, growing fields such as 
security where digital 
theory provides the 
brains for space-age 
alarm and protective 
devices. 

Of course, CIE 
offers even more 
advanced training 
programs, too. But the 
main point is simply this: 



All this training takes effort. 
But you'll enjoy it. And it's a real 
plus for a troubleshooting career! 

Do you prepare for 
your FCC License? 

Avoid regrets later. Check this 
out before you enroll in any 
program. 

More than half of CIE's 
courses prepare you for the 
government-administered FCC 
License exam. In continuing 
surveys, nearly 4 out of 5 CIE 
graduates who take the exam get 
their Licenses ! 

Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, all or 
most of every CIE Career Course is 
directly creditable towards the 
Associate Degree. 

Shop around.. .but send 
for CIE's free school 
catalog first! 

Mail the card. If it's gone, cut 
out and mail the coupon. If you 
prefer to write, mention the name 
and date of this magazine. We'll 
send you a copy of CIE's FREE 
school catalog — plus a complete 
package of independent home study 
information! For your convenience, 
we'll try to have a representative 
contact you to answer your 
questions. Mail the card or 

coupon — or write: 

CIE, 1776 East 17th St., 
Cleveland, OH 44114. 



Cleveland Institute 
of Electronics, Inc. 

1776 E»sc T7in Bitik C!ev«Lo™3. Oh.a Jill id 



D YES. ..I'm shopping around for 
the right kind of career training in 
electronics iroubleshooting — and CIE 
sounds well worth looking into. Please 
send me my FREE CIE school catalog 
— including details ahoui the Associate 
Degree program — plus my FREE 
package of home study information! 



Print Name 
Address 



_Apt, 



City. 



Slttt_ 



_Zip_ 



Age. 



(area code) 

Check box for G.I. Bill information: 
D Veteran □ Active Duty 

Mail today! 

RE-26 
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HEATH/ZENITH 
A GIANT STEP FORWARD 



Computer power, printer speed, 
hard disk storage -all in one system. 

The three elements you need for smooth, rapid data handling 
are together now in one Heath/ Zenith system. For word 
processing, business and financial applications, or custom 
programming- this is the performance standard evolving in 
computer technology. It's what you expect from a strong 
partner. 

All-in-One Computer 

The heart of the system is the Heath/Zenith 89 Computer, 
a complete, stand-alone unit with professional keyboard, 
smart video terminal and SV-Hnch disk drive. It's easy to use 
for people having little or no experience -yet it can also 
run extended languages like BASIC, COBOL, FORTRAN 
and Pascal. 

The 89 comes with 48K bytes RAM, expandable to 64K. 
It has two Z80 microprocessors, one for computer functions, 
one for terminal functions. And three serial I/O ports for 
interface with printers and modem. 

The video display features a 12-inch diagonal, high- 
resolution CRT that's easy on the eyes. It displays up to 
2,000 characters at a time, 24 lines (plus 25th status line) 
by 80 characters, with full cursor control. Also 33 block 
graphic characters for charts and graphs. 

The heavy-duty keyboard follows standard typewriter format 
for easy operator training. All terminal functions are pro- 
grammable from keyboard or I/O ports. 

The 5 1 /4-inch floppy diskette stores 100K bytes of infor- 
mation and interfaces on line with the Heath/Zenith 67 
Hard Disk System. 



Winchester Disk System 

The 67 Disk System features one hard disk and one 
8- inch, soft- sectored floppy for total on-line storage of 
10.782 megabytes (formatted). That's a huge data base. 

The floppy is double-sided, double-density and can also 
operate in single-sided or single-density modes, compatible 
with standard IBM 3740 format. 

The 67 features write- protect switches for both drives to 
prevent accidental erasure of information. The average 
access time of the hard disk drive is 70 milliseconds. 

High-speed printer 

The Heath/Zenith 25 Printer is a heavy-duty, high-speed, 
dot matrix printer that gives you sharp, clear printouts. It 
prints over 150 characters per second with whisper-quiet 
smoothness. 

The entire 95-character ASCII set prints in upper case and 
lower case with descenders, in a 9 x 9 matrix. Also, 33 block 
graphic characters let you create graphs and charts. All 
functions and timing are microprocessor-controlled. 

It uses standard edge-punched papers and features a 
convenient cartridge ribbon for easy, no-mess replacement. 




ANNOUNCES 

N SYSTEM PERFORMANCE 



Versatile software and accessories 

The Heath /Zenith System offers you a choice of operating 
systems, including popular CP/M. 

There are programs for word processing, business appli- 
cations, and versatile utility functions. And the Heath User's 
Group offers a library of over 500 low-cost programs for 
home, work or play. 

For your custom programs, Microsoft languages are avail- 
able in BASIC (compiler and interpreter), FORTRAN and 
COBOL. Or learn to write and run your own programs with 
special self-study programming courses for Assembly, 
BASIC, Pascal or COBOL 

Free demonstration awaits you at 
your Heathkit Electronic Center 

Pick the store nearest you from the list at right. And stop 
in today for a demonstration of the new Heath/Zenith System. 
If you can't get to a store, send $1.00 for the new Zenith 
Data Systems Catalog of assembled commercial computers 
and also receive free the latest Heathkit Catalog. Write to 
Heath Co., Dept. 020-844, Benton Harbor, Ml 49022. 




Visit Your Heathkit Electronic Center* 

where Heath/Zenith Products are displayed, sold and serviced. 



PHOENIX, AZ 

2727 W.Indian School Hd. 

602-279-6247 

ANAHEIM, CA 
330 E. Ball Rd. 
714-776-9120 

CAMPBELL, CA 
2350 S. 8as com Ave 
408-377-8920 

ELCERRIT0.CA 

6000 Potrero Ave, 
415-236-8870 

LA MESA, CA 

8363 Center Or. 

714-451-0110 

LOS ANGELES, CA 
2309 S. Flower St. 
213-749-0261 

POMONA, CA 

1555 N. Orange Grove Ave. 

714-623-3543 

REDWOOD CITY, CA 

2001 Middlelield Rd. 
415-365-8155 

SACRAMENTO, CA 

1860 Fulton Ave. 
916-456-1575 

WOODLAND HILLS, CA 

22504 Ventura Blvd. 

213-883-0531 

DENVER, CO 

5940 W. 38th Ave. 

303-422-3408 

AVON.CT 

395 W. Mam St. (Rt, 44) 

203-678-0323 

H1ALEAH, FL 

4705 W. 16th Ave. 

305-823-2280 

PLANTATION, FL 

7173 W.Broward Blvd. 

305-791-7300 

TAMPA, FL 

4019 W. Hillsborough Ave. 

813-885-2541 

ATLANTA, GA 

5285 Roswell Rd. 

404-252-4341 

CHICAGD.IL 

3462-56 W.Devon Ave. 

312-553-3920 

DOWNERS GROVE, IL 

224 Ogden Ave. 

312-852-1304 

INDIANAPOLIS, IN 

2112 E 62nd St. 

317-257-4321 



MISSION, KS 
5960 LafflarAve. 
913-362-4486 
LOUISVILLE, KY 

12401 ShelbyvilleRd, 
502-245-7811 

KENNER.LA 

1900 Veterans 

Memorial Hwy. 

504-467-6321 

BALTIMORE, MD 

1713E.JoppaRd. 

301-661-4446 

ROCKVILLE.MD 

5542 Nicholson Lane 

301-881-5420 

PEABODY, MA 

242AndoverSt. 

617-531-9330 

WELLESLEY, MA 

165 Worcester Ave 

617-237-1510 

DETROIT, Ml 

18646 W. Eight Mile Rd. 

313-535-6480 

E. DETROIT, Ml 

18149 E. Eight Mile Rd. 

313-772-0416 

HOPKINS, MN 

101 Shady Oak Rd. 

612-938-6371 

ST. PAUL, MN 

1645 White Bear Ave. 

612-778-1211 

BRIOGETON.MO 

3794 McKelvey Rd 

314-291-1850 



OMAHA, NE 
9207 Maple St. 
402-391-2071 
ASBURY PARK, NJ 
1013 State Hwy. 35 
201-775-1231 
FAIR LAWN, NJ 
35-07 Broadway (Rt. 4) 
201-791-6935 
AMHERST, NY 
3476 Sheridan Dr. 
716-835-3090 
JERICHO. LI. NY 
15 Jericho Turnpike 
516-334-8181 
ROCHESTER, NY 
937 Jelferson Rd. 
716-424-2560 
N.WHITE PLAINS, NY 
7 Reservoir Rd. 
914-761-7690 



CLEVELAND, OH 

28100 Chagrin Blvd. 

216-292-7553 

COLUMBUS, OH 

2500 Morse Rd. 

614-475-7200 

TOLEDO, OH 

48 S. Byrne Rd. 

419-537-1887 

W000LAWN,0H 

10133 Springfield Pike 

513-771-8850 

OKLAHOMA CITY, OK 

2727 Northwest 

Expressway 

405-848-7593 

FRAZER.PA 

630 Lancaster Pike 

(Rt.30) 

215-647-5555 

PHILADELPHIA, PA 

6318 Roosevelt Blvd. 

215-288-0180 

PITTSBURGH. PA 

3482 Wm. Penn Hwy. 

412-824-3564 

WARWICK, Rl 

558 Greenwich Ave. 

401-738-5150 

DALLAS, TX 

2715 Ross Ave 

214-826-4053 

HOUSTON, tx 

1 704 W. Loop N. 

713-869-5263 

SAN ANTON IO, TX 

7111 Blanco Road 

512-341-8876 

MIDVALE.UT 

58 East 7200 South 

801-566-4626 

ALEXANDRIA, VA 

6201 Richmond Hwy. 

703-765-5515 

VIRGINIA BEACH, VA 

1055 Independence Blvd. 

804-460-0997 

SEATTLE, WA 

505 8th Ave. N. 

206-682-2172 

TUKWILA.WA 

15439 53rd Ave. S. 

206-246-5358 

MILWAUKEE. Wl 

5215 W Fond du Lac 

414-873-8250 

"Units of Veritechnology 
Electronics Corporation in 
It™ U.S. 



Prices and specifications subject to change without notice. 



HEATH/ZENITH 



Your strong partner 



NEW! 

WP-709. 

Double-slot 

Supplyst 1M 

power supply. 




Power supplied: 1 

1 3 V or 5 V. Measure circuit 

adjustable voltage #1 



Measure circuit 
voltage #2 



Outputs: 5V or 13V DC, 
adjustable ± 1'. 2 V 

Zero to 7.5 amp, each voltage. 

* 

Two LED displays, 

monitor V or A— 

or two DC voltmeters 

• 

Adjustable current limiting 



Only 

$299.75. 



DC power to test logic or mobile 
equipment. Another VIZ Value 



HERE'S REAL PRECISION 
Select the precise voltage you want: 
5V or 13V. adjustable ± 1 W at each 
range. Output is laboratory quality. 
Ripple less than 10mV, peak to peak. 
Regulation better than 0,1%. 

HERE'S REAL POWER 

Up to 7.5 amp. at each voltage- 



plenty for computer circuits, PA 
systems, mobile transmitters, autos, 
boats, planes. 

HERE'S REAL CONVENIENCE 
Front panel controls for instant 
voltage adjustment and precise fine 
adjustment to within 0.1V Two 3-digit 
LED displays permit continuous 



monitoring of both voltage and 
current during use. Current limiting 
control with instant pushbutton reset. 

The WP-709 is like two precision 
power supplies for a price less than 
you might pay for one— PLUS two 
digital DC voltmeters. 



TM 



VIZ Supplyst 

power supplies with digital displays of voltage and current 




•* 



•* 



WP-705 $289.95 

Single output 
0-50 V DC. 0-2A. 



WP-707 $374.75 

Dual output 
Two 0-25VDC. Q-2A 



Fully regulated, adjustable current limiting power sup- 
plies, PLUS two built-in digital DC voltmeters in a single 
quality unit. Digitally monitor output voltage or current, 
or two external voltages. 



WP-706 $295.95 






Single output 
0-25VDC. 0-4A, 



WP-703 $424.95 

Triple output Two 0-20VDC, 0-2A 
One 5VDC. 0-4A. 



VIZ DC power supplies 

Fully regulated, continuously adjustable voltage 

outputs with short circuit protection. 

Analog meters and overload indicators. 





Single WP-703A » in7m 
C-20VDC, 0-500mA *'U/.UU 




Single WP-704A 01-17 cc 
rudnvnn n-9fin m a 1 1 1 .00 



0-40VDC. C-250mA 



Dual WP-702A Two 0-20VDC. r>200mA $150.75 



VIZ RELIABILITY 



VIZ is a 50 year-old company. Our instruments are 

fully warranted, parts and labor, for a year. 

All items tested to NBS standards. We offer service and parts 

availability for a minimum of ten years. Over 15 repair depots in USA 



Want full technical details and a demonstration? Call toll-free. 1-800-523-3696, for the VIZ distributor nearest you 




Look to VIZ for value, quality, availability. 

Over 70 instruments in the line— PLUS full accessories. 

VIZ Mfg. Co., 335 E, Price St., Philadelphia, PA 19144 
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EQUIPMENT REPORTS 



continued from page 30 



tends the meters' frequency range to 
200 MHz (normally 10 kHz). Two AC- 
current clamps are also available. One 
lets you read AC current up to 150 
amps without opening up the circuit: 
the other extends the range up to 1000 
amps! A "hold 1 ' probe will hold a read- 
ing on the display as long as a switch on 
the probe is held down. A deluxe test- 
lead kit contains an assortment of 
probe ends: alligator clips, spade lugs, 
banana tips, and a spring-loaded hook 
tip. A storage compartment for extra 
probes and leads is located under a 
hinged lid on the top of the case. An 
optional vinyl carrying-case with a belt 
loop holds either meter, test leads, and 
the manual. 

We tried one of the meters out on the 
bench and were very pleased with what 
we saw. Settling time for the display is 
very good, and the readings are steady. 
The claimed accuracy of \% should 
make either meter suitable for almost 
any application. The Tech 350 has a 
suggested retail price of S229.0O: sug- 
gested price for the Tech 360 is 
S289.00 R-E 



Heathkit 

Model IM-2410 
Frequency Counter 
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Heathkit IM-2410 
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A FREQUENCY COUNTER IS ONE OF THOSE 

instruments that is useful in a wide 
variety of professional and hobby appli- 
cations. A new offering from the Heath 
Company (Benton Harbor. MI 49022) is 
their model IM-2410 with a frequency 
range of 10 Hz to 225 MHz. 

Packaged in an attractive cabinet, the 
unit measures 3% x 7!4 x 9!4 inches 



and weighs 5 pounds. The required as- 
sembly is straightforward and, depend- 
ing on the builder's experience, should 
take just a couple of nights to complete. 
An assembled version, the model SM- 
2410. is also available. As usual with 
Heathkit products, no special tools or 
test equipment is required either for 
construction or calibration. 

Speaking of calibration, we calibrated 
our counter using WWV as outlined in 
the instructions. We then checked the 
calibration against an accurate standard 
and found that ihey agreed to within I 
Hz. The accuracy that you will obtain 
depends on the care you take during 
calibration, but it should be well within 



the requirements of most applications. 

The device counts frequency over 
two ranges, with a choice of 1- or .1- 
second gate time on each. The first 
range is 10 Hz-50 MHz. with a sensi- 
tivity of 10 millivolts (typical) to 30 
MHz. and a maximum sensitivity of 50 
millivolts from 30 to 50 MHz. Resolu- 
tion depends on gate time: it is 1 Hz at I 
second and 10 Hz at .1 second. The 
second range covers frequencies from 
20 to 225 MHz. with a sensitivity of 10 
millivolts (typical) throughout the range. 
Resolution is 10 Hz at a gate time of ! 
second, and 100 Hz at .1 second. 

All readings are shown on an eight- 
continued on page 105 



Kit Makes Electricity Cheap 
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You'll be 
a little richer 

after building 
one of these 

Cut the cost of operating motor driven ap- 
pliances and machinery AS MUCH AS 40% 

95 

KIT 



$29. 



• Reduces Your Electric Bill 

• Save As Much As 40% on cost of 
operating Appliances & Machines 

• Starts Paying For Itself as soon 
as it's installed 

• Eligible for 15% Energy Tax Credit 

• Appliances & Machines run quieter 
and cooler 

• Protects Motors from Burn-out 

• Simple Plug-in Installation 

• Patented Solid State Electronics 



FACTORY WIRED $36.95 

• High Capacity 120 Volt 15 AMP, 
1 HP Motor Rating 

• Compact 3" x 5" x 2" Package 

• Easy Assembly 

• Typical Applications 

Swimming Pool Fitters 

Furnace and Attic Fans 

Clothes and Dishwashers 

Freezers 

Air Conditioners 

Saws 

Grinders 

Any AC Motor Driven Device 



Advanced SPACE AGE Technology now makes possible the ONLY electronic kit 
that PAYS FOR ITSELF and keeps on paying you a dividend by lowering your 
electric bill. 

POWER PHASER is a patented, solid state analog mini-computer that constantly 
calculates the exact amount of power a motor requires to do work at any in- 
stant and automatically adjusts voltage to this precise level. Energy consumption 
is reduced, motor life is extended - MONEY IS SAVED. 



PHONE ORDERS - Credit card or C.O.D. customers call 301-272-2860 



Lincomm Corporation/ Advanced Technology Systems 

Dept. RE100/415 W. Bel Air Avenue. Aberdeen, Maryland 21001 

Send 

Send 



Factory Wired POWER PHASER(S)-36.95 ea. 
POWER PHASER KIT(S)-29.95.ea. 



Add $2,00 Shipping & Handling. Maryland Residents add 5% tax. 

.Check or Money Order enclosed 

Mastercard 



Charge to: 
Card No 



Visa 



Bank No. (Above your name Mastercard only) . 



Expires. 



PLEASE PRINT CLEARLY 
NAME 

CITY . 



ADDRESS 



. STATE . 



.ZIP. 
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to get 
the keys 







to your distributor's 
stock 




•it 



TheSylvania ECGSemiconduc- 
tor Master Replacement Guide 
and its supplement will open the 
doors to one of the largest stocks 
of replacement parts in the world. 

it cross references the indus- 
try's broadest line of diodes, ICs, 
special purpose devices and 
transistors, including the RF 
power types. And it includes the 
latest types of optoelectronic de- 
vices: 1R emitters, phototransis- 



tor detectors, optoisolators and 
LED indicators and displays. 

Your local Sylvan'ta ECG dis- 
tributor is your supermarket for 
one-stop replacement parts shop- 
ping. And the ECG Semiconduc- 
tor Master Replacement Guide is 
your key to his entire stock. 

Get your copy of the industry's 
most comprehensive guide where 
you get your parts— at your local 
Sylvan ia ECG distributor. 
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Semiconductors 

Master Roplacumont Guids 
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PhilipsECG 
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CX Decoder 
For Records 



JOEL COHEN 



Last month we presented the theory behind CBS's new compatible CX companding 

system for records. This month we'll show you how to build your own expander 

so that you can enjoy the full benefits of the new CX-encoded discs. 



ONE OF THE HOT PIECES OF NEWS IN THE 

recording industry is the new CX* com- 
panding system developed by CBS. In 
audio, the word '"companding" refers 
to a signal-processing technique in 
which the dynamic range of program 
materia] is compressed during the 
recording process, and expanded 
during playback. One companding sys- 
tem that you may be familiar with is 
Dolby B: that system, used to reduce 
noise in tape recordings, only works on 
low-level, high-frequency signals, 
Dolby A covers a wider frequency 
range, but is used only in professional 
recording applications. Other com- 
panies, such as dbx Inc.. also produce 
professional and consumer companding 
systems. 

Common to all of those systems is 
the fact that they were designed to get 
the best performance out of a specific 
recording medium and it was assumed 
that a compressed recording would 
always be played back using the appro- 
priate expander. The frequency re- 
sponse and dynamic characteristics of 
the recorded material are therefore sub- 
stantially modified during the recording 
process in all of those systems. Playing 
back a Dolby B recording without an 
expander, for example, would boost 
low-level, high-frequency signals by as 
much as 10 dB. giving the music an arti- 
ficially "brighter" quality than was 
intended. 

Companding was originally developed 
to compensate for the difference be- 
tween the dynamic range of live music 
"CX is a trademark of CBS, Inc. 



and that of the two most popular record- 
ing mediums, magnetic tape and phono- 
graph records. The dynamic range of 
live music, from ambient noise to an 
orchestra! peak, is about 85 dB. Con- 
trast that to the 50-dB dynamic range of 
a typical audio cassetie-tape (as op- 
posed to open-reel) and the 65-dB 
dynamic range of the very best phono- 
graph record. The difference between 
the dynamic range of the actual music 
and that of the best record is about 20 
dB. 

A few years ago. dbx modified its 
consumer recording-tape noise-reduc- 
tion system to work with phonograph 
records. While the resulting system in- 
creased a record's dynamic range to 
more than 85 dB, it still had the draw- 
back of requiring that the record be 
played back using an expander. Since 
most record buyers are not interested 
enough in the extra dynamic range, and 
the corresponding increase in noise re- 
duction, to invest in the required ex- 
pander, Jfev-en coded recordings are in 
comparatively limited distribution and 
sell at a premium price. 

CBS Laboratories took a different 
approach and set out to design a com- 
patible companding-system for phono- 
graph records — a system in which 
recordings would sound natural and 
have unaltered frequency response if 
played back without an expander and 
that would provide superior-quality 
sound if an expander were used. The 
CX system was the result. While CBS 
expects to have at least 50 CX record- 
ings in distribution by the end of this 



year, they are also granting free licenses 
to other record companies. Warner 
Communications. RCA. Telefunken, 
and Teldec are among those who have 
already signed agreements with CBS, 
and records from them and from other 
firms should be appearing-soon. In addi- 
tion, the system has been adopted for 
use with videodiscs, and is being con- 
sidered for stereo TV. 

Although someone without an ex- 
pander would be unable to tell that a 
CA'-encoded recording was different 
from any other, to get the full benefits 
of the system, including 20 dB of noise 
reduction, he would need an expander. 
This article describes a CX expander 
that you can build yourself. With it, a 
CX record will sound as good as the 
master tape itself, and considerably 
better than most other signal sources. 
In addition, the expander described 
here has a peak dynamic-range ex- 
pander for use with conventional 
records to overcome the effects of 
limiting. 

How it works 

In the CX system, signal levels 
gYeater than -40 dB below a reference 
(5-cm/second lateral stylus-velocity at 
1000 Hz) are compressed by a 2: 1 ratio. 
Signals below -40 dB remain linear, 
since compression of those signals 
could bring the level of the background 
noise above the level of the record's 
surface noise. The 2: t compression is 
broadband, so. there is no change in 
the signafs frequency response in the 
process. Also, while previous com- 



o 

m 
o 
m 

CO 



43 



CO 

o 
O 

EC 
I- 

o 

LU 



o 

Q 
< 

X 

44 



panding systems used a single time- 
constant, the CX system uses four. Be- 
cause of that, the action of the com- 
pressor is totally masked by the music. 
It is almost impossible to identify a CX 
disc when listening to it without a ex- 
pander. In fact, substituting the sys- 
tem's 2:1 compression ratio for the 
sharp limiting of musical peaks that 
would be required otherwise often 
makes the dynamics of a CA'-encoded 
record superior to those of a conven- 
tionally-recorded one. 

During playback, signals above -20 
dB (with respect to the 0-dB reference 
mentioned previously) are expanded by 
a ratio of 1 :2. That is the purpose of the 
expander described here; its block 
diagram is shown in Fig. 1. 

The compressed music-source passes 
through a full- wave rectifier circuit that 
is prebiased with a DC reference- vc It- 
age. That reference keeps the output of 
the rectifier at a constant l^-volt for 
low-level signals. Signals above -20 dB 
increase the output of the rectifier; a 
0-dB signal results in an output of 5 
volts. 

The output from the rectifier goes 
through the main filter-circuit, and on 
to four additional filters that set the 
attack and delay time-constants for the 
expansion. Those time constants are 
the same as those used during compres- 
sion. The outputs from the filters are 
summed, and the result is applied to the 
variable-gain amplifiers in the right and 
left channels. The resulting expansion 
curve is shown in Fig. 2, along with its 
corresponding compression curve. 
When the action of those two curves is 
combined, the result is linear, as shown 
by the dashed line. 

Signal path 

Figure 3 is a schematic diagram of the 
expander. The left and right channels 
are identical and share a common gain- 
control signal. The description that fol- 
lows refers to the left channel. 

The expander is designed so it can be 
connnected in an external-processor 
loop, a tape loop, or between the pre- 
amp and power amp of your stereo sys- 
tem. Depending on how the system is 
configured, pushbutton switch SI is 
used to select the signal source (receiver 
or preamp) in the SOURCE position, and 
the tape deck in the tape position). The 
signal is then passed through a 7-Hz 
high-pass filter formed by C6 and R37. 
Resistor R37 is the input calibration 
gain-control and feeds the signal to one 
of the sections (ICl-d) of ICI. a high- 
impedance, FET-input. quad op-amp. 
That IC has an unusually high slew-rate 
to meet the requirements of the sub- 
sequent stages. Op-amp ICl-d is con- 
figured for a 6-dB gain using a feedback 
loop consisting of R35 and R36. Its out- 
put, set for 250 millivolts at the 0-dB 
reference, feeds two points. 
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FIG. 1— BLOCK DIAGRAM OF THE CX EXPANDER shows how left and right-channel Signals are com- 
bined to derive a gain-control voltage using the rectifier and filter circuits. 
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FIG. 2— THE COMPRESSION and expansion 
curves for the CX system. When the two curves 
are combined, the result is linear, as shown by 
the dashed line. 



The first is a voltage divider consist- 
ing of R20 and R2 1 ; that divider presents 
a low-impedance, attenuated signal to 
the variable-gain stage. That stage uses 
IC3-a. one half of an LMI3700N vari- 
able-transconductance amplifier. The 
attenuated signal is fed to the non-in- 
verting input of IC3-a, and that IC's in- 
verting input is terminated by R28. 
That resistor, along with R57 and 
trimmer potentiometer R59, are used, 
in effect, to null out the input offset- 
voltage of the IC. A signal-current pro- 
portional to the signal voltage at pin 3 
appears at pin 7. and is converted to a 
voltage by the combination of R22-a 
(the front-panel volume control) and 
R30. The ratio of the output-signal cur- 
rent at pin 5 to the input-signal voltage 
at pin 3 is controlled by the gain-setting 
section of the expander. To improve 
linearity and minimize distortion, the 
bias current to the input-linearizing 
diodes in IC3 is supplied through re- 
sistor R47. The dual emitter-follower in 



IC3-a acts as a buffer for the signal volt- 
age at pins 5 and 7. and as an output 
driver to pin 8. The ground reference 
and the AC coupling for the output sig- 
nal are provided by C8 and R40. Switch 
S2 is used to bypass the expander when 
so desired. 

Control path 

The output of IC !-d also feeds a high- 
pass filter consisting of CI. CIO, and 
Rl, When switch S3 is in the ex mode, 
that filter has a corner frequency of 100 
Hz: in the PEAK mode the corner fre- 
quency is 500 Hz. Those comer fre- 
quencies minimize any gain pumping 
resulting from very-low-frequency sig- 
nals, such as those caused by record 
warp. 

The output from the high-pass filter 
is fed to ICl-c, which is configured as a 
non-inverting amplifier with a gain of 
about 19. Musical peaks in the source 
signal may cause the output of that 
amplifier to swing almost 30 volts peak- 
to-peak, which is why a high-slew-rate 
amplifier such as the LF347N was re- 
quired for ICI. Resistors R4 and R5, 
and IC2-d, one section of a second 
LF347N quad op-amp. are configured 
as an inverter with unity gain. The posi- 
tive peaks from ICl-c are rectified by 
D6; the negative peaks are inverted by 
R4. R5 , and IC2-d before they are recti- 
fied by D7. As a result, the highest 
positive or negative peak from either 
channel is detected by the base of Q2. 
Diodes D6 and D7 are reverse-biased 
by a constant DC bias provided through 
D5 by Ql. The level of that pre-bias is 
determined by a voltage divider con- 
sisting of R2. R3, and R60. When the 
expander is in the ex mode, R60 is by- 
passed and the pre-bias is approximate- 
ly [ /i volt. Thus, for signal levels up to 




FIG. 4 — THE CX EXPANDER is built on a single-sided PC board. Several lumpers are used lo achieve 
this simplicity. Etched boards are available (see the Parts List). 



PARTS LIST 



CO 

o 

o 
cc 

c3 

dJ 
_l 
Hi 

6 

Q 
< 
Ct 

46 



Resistors, 14 watt, 5%, unless other- 
wise noted 

R1, R6, R52^I70,000 ohms 

R2, R23, R27— 15,000 ohms 

R3. R53, R54— 1200 ohms 

R4, R5, R7, R8, R11. R18-R20, R24, 
R32, R33. R35, R36 T R51— 10,000 
ohms 

R9, R46— 33,000 Ohms 

R10, R42, R44— 91,000 ohms 

R 12— 3000 ohms 

R1 3— 200,000 ohms 

R14, R49— 20,000 ohms 

R15, R16— 150,000 ohms 

R1 7—4700 ohms 

R21, R25, R28, R29. R50— 1000 ohms 

R22— 1 00,000-ohm dual potentiometer, 
audio-taper, PC mount 

R26— not used 

R30, R31, R43, R45, R60— 51 00 ohms 

R34, R37, R59— 250,000 ohms, trimmer 
potentiometer, PC mount 

R38-R41. R57, R58, R61, R62— 100,000 
ohms 

R47, R48— 68,000 ohms 

R55. R56— not used 

Capacitors 

C1, C2— 680 pF, axial ceramic, 5% 

C10. C1 1—2700 pF, axial ceramic, 5% 

C3, C4, C6. C7, C14, C15— 0.1 uF, 
ceramic disc 

C5, C8, C9— 10 (j"F, aluminum electro- 
lytic, 16 volts 

C12, C13— +70 mF, aluminum electro- 
lytic, 35 volts 

Semiconductors 

D1-D4— 1N4002 

D5-D12— 1N458 

LED1— dual element LED, Dialight 
521-9178 or equivalent (DO NOT 
USE A BIPOLAR TWO-COLOR LED) 



IC1, IC2— LF347N quad FET-input op- 
amp 

'C3 — LM13700N dual transcend uctance 
amplifier 

IC4— LM324N quad op-amp 

IC5— LM340L-15 or 78L15 regulator, 
+ 15 volts, 100 mA. 

IC6— LM320L-15 or 79L15 regulator, 
-15 volts, 100 mA. 

Q1, Q3— 2N3904 NPN transistor 

Q2, Q4— 2N3906 PNP transistor 

J1-J8— dual RCA-type phono jack, 
right-angie PC mount 

S1-S3— three-switch assembly (1 
DPDT, 2 4PDT), PC mount, Centra- 
iab PB20 series or Schadow F series 

T1— 35 VCT. PC mount, Dale PL-12-09 
or equivalent 

Miscellaneous: PC board, case, wire, 
hardware, line cord, solder, etc. 

NOTE: The following are available 
from Sound Concepts, Inc., P.O. Box 
135, Brook fine, MA 02146: SX-1— PC 
board (etched, drilled, solder masked, 
with power terminals), SI 6.00; SX-2— 
switch assembly with knobs, volume 
control with knob, four dual-phono- 
jacks, three trimmer potentiometers, 
and the dual LED with lens, $13.50; 
SX-3— IC1-IC6, $11.00; SX-4— all resis- 
tors, capacitors, diodes, and transis- 
tors, $8.00; SX-5 — power transformer, 
$7.50; SX-6 — silk-screened chassis, 
cover, line cord, strain relief, and 
hardware, $18.00; SX-7 — calibration 
record, $2.00; SX -80— assembled unit 
with one-year warranty, $119.00. Add 
$2.00 for shipping and handling for all 
orders within the continental United 
States. Massachusetts residents add 
5% sales tax. 



'/i volt, the gain will remain constant 
and the output from the expander be 
linear. In the peak mode, the pre-bias is 
3.3 volts, causing the gain to remain 
constant for signals to that level, so that 
expansion takes place only at the very 
top of the dynamic range. That higher 
bias also results in a higher gain in the 
CX mode than in the peak mode when 
expansion is not taking place. 

Transistor Q2 acts as a buffer and 
level shifter to make up for the voltage 
loss caused by the drop across the recti- 
fiers. The transistor's output is peak- 
detected and smoothed by the main- 
filter circuit consisting of IC2-b, DIO, 
Rll. C3. and R10. The time constants 
for that stage are 1 millisecond for at- 
tack and 10 milliseconds for decay. 

The output of the main-filter stage is 
buffered by IC4-d. a section of an 
LM324 quad op-amp; that op-amp is 
also used to drive the time-constant 
network. The primary attack time-con- 
stant of 30 milliseconds is set by Dl I, 
R12, and C5. The decay time-constant 
of 200 milliseconds is set by D12 and 
R14. For very small signals — less than 
the conduction voltages of Dll and 
D12 — RI3 provides a two-second time- 
constant; that prevents any rapid 
changes in signal level in the event of 
low-level changes in the source ma- 
terial. Op-amp IC4-a buffers the output 
from the time-constant network; the 
output from the op-amp is the basic 
gain-control signal and is available at 
TP1. 

A buffered high-pass filter with a 1- 
con tinned on page 75 
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VIDEOTEX 

FOR TV: 

HOW IT WORKS 



While it looks simple on the screen, videotex has a very complex organization. In this part 
we'll look at several ways of transmitting and decoding videotex, and start 

examining its data structure. 



Qqi«4 *} IN THE FIRST PART OF 

I CI I I fc this series we dis- 
cussed videotex in general terms. In 
this part we'll go into considerably 
more detail and explain some of the 
technical requirements of videotex and 
some ways being considered for its im- 
plementation. 

Well use the term videotex to mean 
the general practice of transmitting in- 
formation to a TV receiver using the 
vertical blanking-interval. That has also 
been referred to sometimes as teletext 
or telctex. For our purposes — and, it is 
expected, eventually in general usage — 
well define those terms as follows: 
Teletext can also be called "broadcast 
videotex," and is essentially what we 
are describing here — information being 
transmitted over the air. Teietex (no 
"t" at the end) is a computer-terminal- 
based information service; the best 
known of those services is offered by 
Radio Shack, interactive videotex is two- 
way videotex, where the user can re- 
spond to the information provided on 
his or her TV receiver through the use 
of a telephone link to the videotex com- 
puter. Finally, the term viewdata is 
sometimes used as a synonym for inter- 
active videotex. 

The above terms are somewhat arbi- 
trary — videotex is still young and defini- 
tions have not been fixed. We will use 
the term "videotex" to refer to a sys- 
tem using only the vertical blanking- 
interval on an over-the-air or cable 
channel. "Teletext" will refer to one 
that uses a standard video format to 
transmit information and may or may 

not use that interval. 

"President. Richard Larratt & Associates Ltd 



RICHARD LARRATT, M.A., P. Eng.* 

Some more terms defined 

Videotex uses both alphanumerics 
(letters and numbers) and graphics. The 
alphanumerics can be produced by a 
simple character-generator IC or, as 
we'll see later, be specially defined. 
Similarly, low-resolution graphics ele- 
ments can be stored in a character-gen- 
erator ROM. Higher-resolution graphics 
require a more sophisticated system. 

There are three videotex systems for 
generating graphics and special- purpose 
alphanumerics. 

The first, alpha-mosaic, uses a 2 x 3 
pixel (or pel) array to form various low- 
resolution graphics symbols. A pixel — 
or pel — is a "picture element." the 
smallest shape that can be displayed on 
a video screen. Actually, the pixels 
used to display ordinary alphanumeric 
symbols are dots, while the pixels used 
in alpha-mosaic graphics are small 
squares made up of several dots each. 
Personal computers such as Radio 
Shack's TRSSO's and Commodore In- 
ternational's VfC and CBM (PET) use 
this system. Figure 6 shows the ele- 
ments within a cell that are used to gen- 



erate alpha-mosaic graphics characters 
for videotex. 

Alpha-geometric graphics use ele- 
ments made up of dots rather than 
small blocks. This means that much- 
higher-resolution graphics are avail- 
able — it is possible to construct sec- 
tions of curves and, in general, produce 
higher-quality, less "chunky-looking," 
images. Exidy's Sorcerer computer 
contains a number of alpha-geometric 
graphics symbols that allow rather 
sophisticated images to be constructed. 
Alpha-geometries uses a bit-mapped 
system, where each pixel-dot is assigned 
a memory location in the decoder's 
memory, and then transferred to the 
screen. 

The third system is called alphu- 
photofiraphic. It uses a bit- plane 
memory — several layers of bit-mapped 
memory — and. while it is somewhat 
more costly (but not terribly) to imple- 
ment, and requites more time to trans- 
mit, it allows still video-frames — in 
black-and-white or color — to be sent. 

There are two methods for trans- 
mitting alphanumeric/graphic informa- 
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FIG. 6— MOSAIC CHARACTERS use a 2 x 3 pixel matrix (a). Either contiguous characters (£>) or oo 
separated characters (c) can be formed. 
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tion. The first is referred to as serial- 
attribute. It is more or less a real-time 
system. As the data is received, it ap- 
pears from left to right, and top-to- 
bottom on the screen. Its big drawback 
is that the information specifying what 
color is to be transmitted occupies a 
space that would ordinarily be occupied 
by an alphanumeric or graphic char- 
acter. That means that if a transition 
from, say, red to blue, is made in dis- 
playing a picture, there can be a blank 
space on the screen where the informa- 
tion specifying the color change ap- 
pears, since the information is meant 
for control, and not display, purposes. 
While serial -attribute transmission is 
reasonably simple to accomplish and is 
used in many systems (particularly the 
British), there is a better way to gen- 
erate graphics. 

That way is known as parallel-attri- 
bute transmission. There, each char- 
acter transmitted carries along with it 
information describing its particular 
characteristics — generally, color, al- 
though, as we'll see, other attributes 
can also be described. The equipment 
used for parallel-attribute transmission 
and reception is more complex than 
that needed for serial-attribute data, 
but the results are much superior. The 
map shown in Fig. 7 shows how. using 
the parallel-attribute method, colors 
can be changed "on the fly." It is also 
interesting to note the use of alpha- 
mosaic graphics characters made up 
using the elements shown in Fig. 6, 
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FIG. 7— ENLARGED SECTION of map drawn 
using Antiope shows benefits of parallel-at- 
tribute transmission. Also, note odd-shaped 
graphics characters used to form border. 

There are two terms that remain to be 
defined— at least for the moment. They 
are "DRCS" and "PDI." 

DRCS stands for Dynamically /?ede- 
finable Character Set. As opposed to 
fixed block-graphic symbols, the DRCS 
allows any shape to be defined, using 
the maximum dot-resolution permitted 
by the system. It is a user-definable 
alpha-geometric system. Once a DRCS 
character, such as a particular section 
of a curve, has been transmitted and 
stored in the videotex decoder's 
memory, it is available for use when- 
ever needed. 

This bring us to PDI's (Picture De- 
scription /nstruction). They permit an 
intelligent decoder to reproduce images 
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FIG. 6— BLOCK DIAGRAM OF PRESTEL SYSTEM. Note that display Is limited to block graphics and 
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FIG. 9 — ANTIOPE ADDS DRCS RAM for customer character-generation. The addition of page RAM 
allows the system to store video data, and Instructions for displaying it, separately. 



in extreme detail. Typical PDI's include 
ARC, line, polygon, and, of course, 
TEXT. Using PDFs, a complete set of 
DRCS's need not be sent. Instructions 
can be given to draw a straight line, or 
curve, from one point to another. The 
decoder can be provided with a DRCS 
and the PDI's used to manipulate them. 
PDI's and DRCS* are extremely power- 
ful videotex tools. 

System characteristics 

There are three formats competing 
for acceptance in the rapidly growing 
U.S. videotex field. They were dis- 
cussed briefly in the first part of this 
article, but now that we have a little 
more information as to what's involved 
in videotex, we can talk about them in 
more detail. 

The British Prestel system is the 
simplest, and probably, at this time, the 
most widespread. Its simplicity lies in 
the fact that it is alpha-mosaic in nature 
and uses the serial-attribute system. 



The equipment required for it, shown in 
block form in Fig. 8. is less sophisti- 
cated, and less expensive, than for the 
Other systems. Unfortunately, when 
graphics are called for — and, after all, 
that's what TV sets are good for — 
Prestel fails short. Still, there are many 
who argue that Prestel is the best way to 
get videotex into the greatest number of 
homes at the least expense. 

Antiope, the French-developed sys- 
tem, is more sophisticated in that, 
while still alpha-mosaic, it uses parallel- 
attribute transmission. That means 
that, while the equipment required for 
it is more complex (Fig. 9). and requires 
several thousand bytes of RAM <7?an- 
dom-Access Memory), its graphics 
capabilities are greater. Through the 
use of DRCS". higher-quality images 
can be presented. As we'll see, Antiope 
is a serious contender in the videotex 
race. 

Finally, there's Telidon, the Canadian 
system, shown in Fig. 10. Telidon is 



a\pha-geometrie and uses parallel-at- 
tribute transmission; what's more, it 
also makes use of DRCS' and PDI's. 
Telidon's bit-plane memory allows for 
complex and detailed graphics, and per- 
mits the use of the alpha-photographic 
mode. It's the most advanced videotex 
system to date. 

Until recently, Prestel was probably 
the logical choice for videotex because 
of the complexity and relative expense 
of the other two systems. However, the 
circuitry required for such niceties as 
parallel-attribute transmission (and re- 
ception) and higher-resolution, more 
complex, graphics, can now be handled 
by microprocessors and a few LSI or 
VLSI (Very Large-Scale /ntegration) 
IC's and, in mass production, the in- 
crease in cost over what would be re- 
quired for Prestel is negligible. 

A factor that figures heavily in making 
the decision as to which videotex stan- 
dard should be adopted is that Antiope 
and Telidon can be made compatible, 
because of their parallel-attribute 
nature, while Prestel, a serial -attribute 
system, is unique. 

That probably played an important 
part in defining what has come to be 
known as the North American Broad- 
cast Teletext Specification. 

North American Broadcast 
Teletext Specification 

Despite the simplicity of the British 
Prestel system, the fact that a higher 
level of videotex technology exists has 
caused us to consider adopting either 
the Antiope or Telidon systems, or a 
combination of the two. 

While the controversy continues, the 
EI A (Electronic industries Association) 
has put forth a proposal to the FCC to 
adopt as a standard an Antiope/Telidon- 
based system. That is known as the 
North American Broadcast Teletext 
Specification. (We'll try to avoid using 
the term too frequently.) 

In essence, the NABTS calls for an 
Antiope system, with Telidon enhance- 
ments. Its Presentation Level Protocol 
(the description of how the data is to be 
transmitted) was proposed by AT&T 
and subsequently endorsed by CBS, 
which had submitted a similar proposal, 
but with minor differences. 

Videotex protocol levels 

There are seven layers (levels) of 
protocol involved in videotex. They are: 

1. Physical—Provides the mechani- 
cal and electrical provisions for 
the physical interconnection. 

2. Link— Provides ways of estab- 
lishing and maintaining data links 
between parts of a network. 

3. Network — Provides the means to 
exchange network service data 
units over a network. 

4. Transport — Provides a universal 
transport mechanism for lower- 
level protocols. 
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PIG. 10— TELIDON USES MORE RAM than other systems. Four layers of bit-plane RAM permit com- 
plex graphics and use of the alpha-photographic mode. 
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FIG. 1 1— SINGLE VIDEO LINE carrying Information required for the presentation of videotex. Data 
representing material actually displayed does not appear on this Ifne. 



5. Session— Provides for the com- 
bination and/or separation of 
two presentation entities, 

6. Presentation— Provides the meth- 
od of coding and presenting in- 
formation. 

7. Application — Invokes the pro- 
tocol requested by the user. 

In this part we'll concern ourselves 
with the levels up to, but not including, 
the presentation protocol. 

Videotex information is intended to 
be transmitted on lines !5 and 16 of the 
vertical blanking- interval. Lines 17 and 
18 may also be used to increase the 
amount of data that can be sent, but 
lines with lower numbers are out of the 
question, since they can be visible on 
some TV receivers. 

Another form of videotex, known as 
full-field uses all the video lines, trans- 
mitting video information on the visible 
lines and control and other information 
in the vertical blanking-interval. 

Videotex data is sent at the rate of 
5,727,272 bits per second. If lines 15 
and 16 are used, this works out to an ef- 
fective baud rate of approximately 
22,000. Because of this relatively high 
rate of data transfer, it is important that 
the received signal be as clean as pos- 
sible. Of particular concern are "ghosts"' 
and ignition noise, which can garble the 
true data being transmitted. Complex 
error-protection techniques (Hamming 
encoding) are used for videotex trans- 
missions, but even so, a clean signal is 
required for reliable results. While this 
is not as much a concern to cable video- 
tex systems as it is to broadcast video- 



tex, it is still a factor to be contended 
with. 

Another concern is that the data- 
transmission frequency is very close to 
the maximum bandwidth of 6 MHz allo- 
cated for broadcast stations, and that 
spillover may occur. This is particularly 
disturbing to operators of cable sys- 
tems, where channels may be packed 
one next to the other. Continued testing 
is sure to show a way to minimize or 
eliminate these potential problems. 

Figure 1 1 shows a TV line in the 
vertical blanking- interval carrying 
videotex information. The line can con- 
tain up to 288 bits (36 8-bit bytes). 

The first two bytes <"CS," "CS") 
are the hit-synchronization sequence. 
They provide a videotex decoder with a 
reference burst that synchronizes the 
decoder's clock and initializes the data 
slicer that extracts the videotex in- 
formation. 

The next 8-bit byte, "B," is the 
framing code, and defines the structure 
of the rest of the line. This byte has the 
binary structure "11 1001 II." with the 
least-significant bit (at the right) being 
sent first. Two other framing codes 
have been reserved for future use. 

The prefix 

After the bit-synchronization se- o 

quence and framing code, a domain of o 

data known as the data packet begins. § 

It starts off with a 5-byte prefix, shown ™ 

in detail in Fig. 12. 3 

The first three bytes of the prefix, « 

""P1"-"P3." define the data-packet 2S 
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FIG. 12— FIVE-BYTE PREFIX carries information 
for multiplexing and error detection, and 
describes the date group that follows. 
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FIG. 13— DATA GROUP HEADER provides in- 
formation concerning the treatment of the 
videotex data. 



address. Up to 40% (2'-) data channels 
can be carried on a single television 
channel. A simple BCD (Binary Coded 
Decimal) keypad can be used to select 
any of the first 1000 pages: the rest are 
reserved for future use. 

Byte "CI" is known as the continuity 
index and is used to detect the loss of a 
data packet due to transmission errors. 

The final byte of the prefix. "PS." 
specifies the nature of the data packet 
("standard." "synchronizing." "full of 
information," etc). The second bit of 
byte ' 'PS' ' indicates that a data group 
follows. 

The data group header 

The next group sent is an 8-byte se- 
quence, the data group header (Fig. 13). 
It tells the decoder what is coming up. 

The first byte, "TG." tells the de- 
coder what type of processing is to be 
applied. Broadcast videotex always 
sets the value of this byte to zero. The 
second byte, "C," verifies the sequence 
of data groups of the kind defined by 
"TG" in a particular data channel (de- 
fined by "P|"-"P3" in the prefix). 
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FIG. 14 — RECORD HEADER prepares the way for the videotex material to be displayed. Much of Its 
content concerns where the material is to be found, and how It Is to appear. 



Byte "R" indicates the number of re- 
transmissions of a particular data group. 
Its value can range from I to 15. 

Bytes "Si" and "S2" specify the 
number of data blocks in a d'ata group. 
This number can be anywhere between 
and 355. Bytes "Ft" and "F2" indi- 
cate the number of bytes in the last 
block of a data group. 

Finally, byte "N" is used by the 
broadcaster to identify the routing of 
the data group through his network. 
Values from to 15 can be assigned to 
this byte, which is not used by the 
videotex decoder. 

Record header 

The last batch of data sent before the 
actual videotex display is the record 
header (Fig. 14). Its purpose is to specify 
the qualities of the videotex material 
further. It is divided into a 5-byte 
mandatory section, and a following op- 
tional group that may or may not be 
transmitted. 

The first byte of the mandatory sec- 
tion, "TR." indicates whether the 
transmission is broadcast videotex, 
closed captioning, or some other form 
of data transmission. Byte "RHD" can 
be used to indicate the presence of one 
or more subgroups consisting of: 
address extension, record linking, com- 
plementary record classification, or 
header extension field. 



Bytes "A1"-"A3" contain the record 
or page number. Bytes "A4"-"A7" are 
optional. When they are used, bytes 
"A1"-"A7" represent the page num- 
ber, and byte "A8" and "A9" represent 
the page number within a document. 

Bytes "LI" and "L2" are linking 
bytes — they tell the decoder where to 
look for records that are to appear 
sequentially. 

The whole class of "Y" bytes carries 
information pertinent to the retrieval 
and display of the videotex data. 
Among other things, it can indicate 
whether a message is to be superim- 
posed over the image being displayed, 
whether a message is to be withheld 
until requested by the user, whether a 
message has priority and should over- 
ride the image being displayed, etc. 

Bytes "EI" and "ES" indicate the 
presence and length of any header ex- 
tension fields ("E| - "E N "). 

Where's the picture 

By now you can realize how compli- 
cated videotex is, and. perhaps, why 
there is such contention over how it 
should be implemented. Why. we 
haven't even begun to answer the ques- 
tion of how the videotex image gets on 
the screen! That will come next month, 
when we discuss DRCS'. PDI's, and, 
finally, how videotex becomes vis- 
ible. R-E 
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In our next issue, January 1982, Radio-Electronics will present a special supple- 
ment — virtually a magazine within the magazine — dealing with the phenomenal video 
"revolution" that is sweeping across our society, it will be chock full of pertinent tech- 
nical data and information that you will want to keep for reference and decision- 
making. 

We will take a close look at tomorrow's home-entertainment system, with a TV set as 
the core receiving/reviewing unit to which all electronic components are attached: 
personal computer, VCR, video disc, video games, cable, and other software. 

We'll present accessories that can enhance the performance of your video system 
and, among the other features, you'll find comprehensive discussions on the latest in 
such areas as projection TV, VCR's and cameras. 

The January 1982 issue goes on sale December 17, 1981; don't miss it! 
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DAN AND DIANE TALBOT 



Just in time for the holiday season, here are four electronics 
toys that are sure to delight any young person. 



WITH THE HOLIDAYS RAPIDLY APPROACHING. MOST PARENTS 

(as well as grandparents, aunts and uncles, etc.) are in the 
midst of their annual search for a present that their child will 
enjoy. Your local toy store, however, is not the only place to 
look for such a present. Often, a simple electronic toy that you 
build for your child, or help your child to build for himself or 
herself, will be far more appreciated and enjoyed than most. 
The toys described in this article were designed for their ease 
of assembly, the availability of parts, and. I hope, to appeal to 
a child's curiosity. In addition, they are fun to build. The 
theory of operation of each is fully explained, making them 
educational for the builder, as well as entertaining for the 
child. Those toys also make good "science fair" projects for 
children up to junior high-school age. 

You can build any of the toys with just a handful of new or 
junk-box parts. The siren requires only two easy-to-obtain 
transistors, a few resistors and capacitors, a pushbutton 
switch, and a battery. The bird-chirper requires only four 
standard transistors in addition to the resistors, capacitors, 
and the like. The AM wireless microphone requires two 
transistors, a common op-amp IC, and a couple of tuning 
coils; incidentally, projects similar to that have long been 
favorites with young people. The electronic "chug-chug" 
simulates the sound of a steam locomotive with variable 
speed, and uses a design that doesn't need a special noise 
diode, selected transistors, or Zeners. While the chug-chug is 



the most complicated of the projects, it still should not take 
more than a weekend to finish, depending on the builder's 
experience. 

Before we get into each project in detail, let's go over a few 
points about selecting parts. While you should have no trouble 
finding most of the parts, you may run into a situation where a 
particular listed part is not available locally. In that case you 
have two alternatives: order it by mail (the advertisers in the 
back of this issue are a good source), or find a suitable substi- 
tute. There are a couple of choices listed for many of the 
critical components, and while those are the ones that will 
work the best in a particular circuit, in most cases (the excep- 
tions are noted in the text) there are others that will work. For 
instance. IC1 in the "chug-chug" toy is listed as a C A3 240. 
Actually, that IC is a dual CA3140 (that is one possible substi- 
tute). Acceptable substitutes jnclude a TL062, a TL072. or a 
TL082 IC. although those IC's have a lower noise-output. In 
fact, almost any dual MOSFET-input op-amp can be used if 
you know its pin-out. 

One note about the capacitors: While ceramic discs cart be 
used with good results in most situations (except where elec- 
trolytic or tantalum types are specifically called for), if you are 
buying new parts, you may want to consider Mylar or mica 
capacitors instead. While those are more expensive, they are 
precision units and, depending on the application, they may 
provide better results, . 
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AM MICROPHONE 
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The schematic for the wireless AM 
microphone is shown in Fig. 1, Tran- 
sistor Q 1 and its associated components 
comprise a tuneabie RF oscillator. This 
oscillator generates an RF signal in the 
AM broadcast band. The output fre- 
quency of the oscillator is tuned by coil 
LI to an unused frequency between 800 
and 1200 kHz. The RF signal is fed to 
transistor Q2, which serves as the modu- 
lator. Operational amplifier IC1 in- 
creases the level of the audio signal from 
the microphone, and applies it through 
resistor R4 to the base of Q2. The 
amplified audio signal varies the bias 
current of Q2. The non-linear charac- 
teric of Q2 results in an amplitude- 
modulated RF signal that is taken from 
the emitter of Q2, and connected to the 
antenna via a matching network con- 
sisting of C6, L2, and R6. The antenna 
itself is a 7- to 10-foot length of insu- 
lated, stranded hookup- wire. 

The audio sensitivity is determined by 
the output level of the microphone used, 
and by the value of RIO. The value 
shown for that resistor will give you 
adequate sensitivity when using a 600- 
ohm or higher impedance dynamic-type 



microphone, similar to the inexpensive 
ones {generally less than five dollars) 
sold for use with audio cassette recorders. 

Construction details 

You can build the wireless micro- 
phone using any one of a number of 
construction techniques. However, the 
easiest method to use for this project 
would be wire-wrap. First mount the 
components on perfboard using wire- 
wrap posts. Use a wire -wrap IC socket 
for IC I . Then, following the schematic, 
connect the posts using a wire-wrap tool. 
As with any other RF circuit, keep the 
wiring short and neat, and avoid locat- 
ing the antenna. L2, C6, R6, LI . C5, or 
C3 near pins 2 or 3 of op-amp IC1 . Also, 
keep LI away from L2 so that no in- 
teraction occurs?. When connecting the 
microphone, be sure to use shielded 
cable to prevent hum pickup. 

After construction is completed, turn 
on an AM radio and tune it to an unused 
frequency betwen 800 to 1600 kHz. 
Then turn on the wireless microphone 
and place it next to the radio. Tune LI 
until you hear a change in the audio level 
coming from the radio. Whistling into 




the microphone while you tune LI will 
help you recognize when LI is tuned 
correctly. 

Use an RF probe and a VTVM to 
monitor the output voltage from the an- 
tenna, and peak it by adjusting L2. (Al- 
ternatively, the "S" meter of a general- 
coverage receiver tuned to the correct 
frequency can be used.) If LI is dis- 
turbed, it may be necessary to readjust 
L2 for peak performance. Depending on 
the impedance of the microphone you 
chose, the audio sensitivity (gain) can be 
increased by decreasing the value of 
R10, and vice-versa. 




FIG. 1— A GOOD INTRODUCTION to the principle* of radio, AM wireless microphones have long been 
a favorite with young people. 



PARTS LIST— AM WIRELESS 
MICRPHONE 



Resistors V* watt, 5%, unless otherwise 
noted 

R1— 1000 ohms 
R2, R4. R1 1—2200 ohms 
R3— 560 ohms 
R5— 270 ohms 
R6— 33,000 ohms 
R7.R8— 100.000 ohms 
R9— 2 megohms 

R10 — 4700 ohms (nominal, see text) 
Capacitors 

C1 — .01 «F, ceramic disc 
C2 — .047 uF. Mylar or ceramic disc 
C3 — 470 pF. mica or ceramic disc 
C4 — 1 000 pF. Mylar or ceramic disc 
C5 — 33 pF, mica or ceramic disc 
C6 — 220 pF. mica or ceramic disc 
C7— 330 pF. mica or ceramic disc 
CB. C10— 1 pF, 10 volts or higher, electro- 
lytic 
C9— 0.22 eF, mica or ceramic disc 
C11 — 10 uF 6 volts or higher, electrolytic 

Semiconductors 

D1— 1N914 

IC1—CA3140 op-amp 

01, Q2— 2N3904, 2N2222, or equivalent 

general purpose NPN transistor 
L1, L2— 68-180 kH ■Joopstick" AM-radio 

oscillator coil (Miller 9055. Miller 9018, 

or equivalent) 
B1 — 9-volt battery, transistor- radio type 
J1— phono jack 
S1—SPST switch 

Miscellaneous: wire, solder, stranded 
hook-up wire (for antenna, see text), etc. 
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SIREN 
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The schematic diagram of the siren is 
shown in Fig. 2. The "wailing" sound of 
the siren is generated by a variable-fre- 
quency oscillator consisting of Ql and 
Q2. Capacitor C2 provides the feedback 
for the oscillator. The frequency of the 
oscillator is varied by the voltage ap- 
plied to the base of Ql through R3. 
When switch SI is closed, capacitor C I 
charges, thus increasing the oscillator 
frequency. When Si is released (opened), 
capacitor CI discharges and the oscil- 
lator frequency decreases. Capacitor C3 



I 



PARTS LIST— SIREN 






Resistors, '/« watt, 5%, unless otherwise 
noted 

R1, R4— 7500 ohms 

R2— 33. 000 ohms 

R3— 270 ohms 

R5 — 4.7- 10 Ohms 

Capacitors 

C1 —1 00 uF, 10 voltsor higher, electrolytic 

C2 — .0068 «F. Mylar or ceramic disc 

C3 — 1 ,uF, 10 volts or higher, tantalum or 

electrolytic 
Semiconductors 
Ql— 2N3904, 2N2222. or equivalent NPN 

transistor 
Q2— MJE370 or 2N491 9 PNP transistor 
B1 — 9-voIt battery, transistor-radio type 
SI— SPST momentary pushbutton-switch, 

normally open 
Miscellaneous: wire, solder, 8-ohrn speak- 
er, etc. 



limits the maximum oscillator frequen- 
cy. The average battery current drain is 
about 15 milliamps. 

Construction 

You can build the siren using any con- 
struction method you choose: there is 
nothing critical about the layout. Be 
sure to use only the transistors listed for 
Q2. You have a little more flexibility in 
choosing Ql, as long as it is equivalent 
to the ones listed. Use a miniature push- 
button-switch for SI. When SI is 



closed, the siren will begin its upward 
walk a slow, downward wail will begin 
as soon as SI is released. 

The loudspeaker should be a minia- 
ture 8-ohm transistor-radio type. You 
can change the overall pitch of the siren 
by changing the value of R3. If you de- 
crease the value of R3, the overall pitch 
of the siren will increase. Too small a 
value of resistor R3, however, could 
make the oscillations stop prematurely, 
provided that switch SI is held down 
long enough. 




FIG. 2— EASE OF 
Be sure to use on 



CONSTRUCTION makes this electronic siren a great first-time project for your child, 
ly the transistors listed for Q2. 
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ELECTRONIC 
BIRD CHIRPER 




The schematic of the electronic bird 
chirper is shown in Fig. 3. Transistors 
Ql and Q2 form the two halves of a 
free-running multivibrator whose fre- 



quency is determined by the voltage 
across C8. That capacitor is charged and 
discharged by closing and opening 
switch SI. 



Transistors Q3 and Q4 make up a vari- 
able-frequency oscillator similar to the 
one used in the siren. The output of the 
free-running multivibrator frequency 
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modulates the Q3-Q4 oscillator, causing 
the "chirping bird" sound. The number 
of chirps per second is determined by 
the frequency of the QI-Q2 multivibra- 
tor, which also varies. The pitch of the 
chirps is determined by C5 and C6. 

Construction 

Once again, there is nothing critical in 



PARTS LIST— BIRD CHIRPER 

Resistors, 14 watt, 5%, unless otherwise 
noted 

R1. R8— 20.000 Ohms 
R2.R4^4 700 ohms 
R3— 1 2,000-1 8.000 ohms 
R5— 180 ohms 
R6 — 5600 ohms 
R7— 120,000 ohms 






Capacitors 

C1.C3 — 10 uF. 6 voits or higher, electrolytic 
C2 — 3300 uF. 10 volts or higher, electrolytic 
C4 — 00^7 uF. Mylar or ceramic disc 
C5 — 0.1 (iF. Mylar or ceramic disc 
C6— .C2 uF, Mylar or ceramic disc 
C7 — 200 *jF. 1 volts or higher, electrolytic 
C8 — 100 uF. 10 volts or higher, electrolytic 

Semiconductors 

D1— 1N914 
Q1-Q3— 2N3904. 

NPN transistor 
Q4— MJE370 or 2N4919 PNP transistor 
B1— 9-volt battery, transistor-radio type 
S1 — SPST momentary pushbutton switch. 

normally open 

Miscellaneous: wire, solder, miniature 8- 
ohrn speaker, etc. 



2N2222. or equivalent 



the layout of this project; it can be built 
using any of the popular construction 
techniques. The chirping is controlled 
by opening and closing switch SI. a 
normally open, momentary SPST push- 
button switch. When you finish the cir- 
cuit, if the pitch of the chirps is too low 
and not bird-like, you can omit C5; but 
monitor the battery current if you do 



so, (If you can, substitute a current- 
limited power supply for the battery 
while you are testing the circuitry; doing 
that will prevent the battery from drain- 
ing. If the current drain exceeds 50 milli- 
amperes when S 1 is closed for a second 
or so, you should raise the value of C6. 
Be sure to use the listed transistor for 
Q4. 




FIG. 3 — SCHEMATIC DIAGRAM of the bird-chirper toy. The pitch of the bird sounds is determined by 
capacitors CS and C6 (see text). 
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The schematic diagram for this 
project is shown in Fig. 4. Op-amp IC1. 
a CA3240 dual MOSFET-input device 
(equivalent to two CA3 I40's), is used as 
a white-noise source. The white noise 
appears on pin 7 of [CI as a current 
rather than a voltage signal. The noise is 
not converted to a voltage because of 
the low AC impedance around IC I . That 
low impedance makes the layout less 
critical than for other types of noise 
sources, and eliminates the need for 
shielding to prevent hum pickup. 

Op-amp IC2 is used as a driver stage 
for the push-pull output stage formed 



by Q5 and Q6. Negative feedback is 
taken from that output stage and 
brought back to pin 2 of IC2. Resistors 
R6 and R8 determine the minimum 
amount of negative feedback, and hence 
the maximum gain. 

Transistors Q2, Q3. and Q4 form a 
variable-frequency multivibrator; re- 
sistor Rl 1 is the speed control, and is 
used to control the multivibrator's fre- 
quency. The output from the multivibra- 
tor is differentiated by C8, and is then 
applied to modulator transistor Ql 
through Dl and R7. Transistor Ql mod- 
ulates the gain of the output-amplifier 



stage by changing the impedance to 
ground seen by R6 and C4. That creates 
chopped white-noise; there is also re- 
sidual low-level noise from IC2 when Q I 
is not conducting. When the multivibra- 
tor's frequency is reduced using R 1 1 , C8 
discharges slowly, creating a sound 
similar to escaping steam from a stopped 
locomotive. As the multivibrator's fre- 
quency is increased, the toy generates a 
sound like an accelerating locomotive. 

Construction details 

The only thing to keep in mind when 
con fin u eel on page 93 
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Why Radio Moscow 

is WINNING 
the dB WAR 



If you are an SWL'er, you 
may have noticed that 
Radio Moscow's signal 
appears much stronger 
than its competition's. We 
can't be certain why, but 
this may be the reason. 



FIG. 1— SIGNALS FROM THE RUSSIAN TRANS- 
MITTERS at Simferopol travel more than 1,000 
miles farther than those from the BBC or 
Deutsche Welle. They also follow a more north- 
erly path, putting them closer to the auroral zone. 

RADIO MOSCOW'S ADDITION OF A WORLD 
Service in English several years ago pro- 
vided yet another example of the strong 
emphasis the Russians have placed on 
shortwave broadcasting as a highly ef- 
fective and economical medium for the 
mass dissemination of information. (A 
"World Service" is a 24-hour-a-day op- 
eration that serves all parts of the world: 
that differs from Moscow's earlier Eng- 
lish-language service where broadcasts 
occurred only at certain times of day 
and were aimed only at English-speak- 
ing regions.) The Russians are by far the 
world's largest broadcaster. Using ap- 
proximately 200 shortwave transmitters 
operating around the clock, they trans- 
mit in 65 different languages and dialects 
to virtual ly every corner of the globe. 

The Soviet effort in broadcasting has 
not been concentrated solely onquanti- 

"Slanley Leinwoll is Director of Engineering, U.S. 
for Radio Free Europe— Radio Liberty. 
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ty. Listeners here in North America 
have observed that many Soviet short- 
wave signals are stronger than most 
competing broadcasts. In some cases, 
signals coming direct from the USSR are 
stronger than the relays coming from 
Cuba, leading you to believe that radi- 
ated power levels from the Russian- 
based transmitters are enormous, 

Technically, however, one would not 
expect that to be the case, and there is, 
i n fact , growi ng e v idence to indicate that 
the Russians are instead considerably 
ahead of the West in the application of 
antenna and propagation theory for 
long-distance shortwave communication. 

As an example, consider one of the 
principal transmitting sites used by the 
Soviets for their broadcasts to North 
America. Located in Simferopol, in the 
Crimea, it is approximately 5000 miles 




from the northeastern United States. 
Yet, signals from that transmitter site 
are considerably stronger in North 
America than signals from the BBC and 
Deutsche Welle, in spile of the fact that 
the transmitters for the tatter two are at 
least 1000 miles closer to their target 
areas. 

The world map shown in Fig. 1 illus- 
trates the normal paths (hat those sig- 
nals travel. Note that not only does the 
Russian signal need to travel more than 
1 .000 miles farther than the signals from 
the BBC and Deutsche Welle, but that 
the path of the Soviet signals is farther 
north and closer to the auroral zone. 
Both factors are quite significant. 

[n general, the farther radio signals 
must travel from a transmitting station, 
the weaker they are. Based on the loca- 
tion of the BBC. Deutsche Welle, and 
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FIG. 2— WHEN SIGNALS STRIKE THE EARTH they are reflected; some of the energy is reflected back 
towards the transmitter where a receiver can pick It up. In an operational backscatter system, that 
reflected signal can be used to determine which frequency and angle of radiation are the most effective 
at the time. 



Radio Moscow transmitters, we would 
expect the signals from the Soviet sta- 
tion to be 10 to 12 dB weaker than 
signals from the BBC and Deutsche 
Welle — all other things being equal. 
Yet, Radio Moscow's signal strength is 
generally about 10 decibels higher than 
the BBC's. 

The more northern path of the Rus- 
sian signal is important because the 
ionosphere in the auroral zone is fre- 
quently unstable. Northern lights, or 
auroras, are very common in that zone 
and adversely affect radio transmissions 
passing through the zone or close to it. 
During periods when the ionosphere is 
disturbed, the auroral zone moves south 
and signals that are normally stable are 
weakened. That is why transmissions 
from the BBC to North America, for 
example, "break up" before signals 
from Rome and Madrid. The' paths of 
the latter signals lie farther to the south 
and those signals are therefore less 
prone to auroral effects even during 
ionospheric disturbances. But despite 
their more northerly path. Radio Mos- 
cow's signals remain strong even under 
adverse ionospheric conditions. 

If SWL's (5hortWave Listeners) re- 
ceive Radio Moscow signals about 10 
dB more strongly than signals from the 
g BBC, and if we consider that the BBC 
z uses 250-kilowatt transmitters and high- 
^ gain curtain antennas that are located 
h- more than 1000 miles closer to America 
uj than those of Radio Moscow, then a few 
uj simple calculations would seem to lead 
O us to the conclusion that the power out- 
§ put of the Radio Moscow transmitters is 
oc on the order of 32,000 kilowatts (32 
56 



megawatts) or more! But that is not the 
case, for — as far as is known — the most 
powerful transmitters the Russians use 
for international broadcasting have 
power outputs on the order of 500 kilo- 
watts. What, then, are the Russians do- 
ing that is, in effect, giving them a power 
gain of over one hundred? 

The mystery deepens if you listen 
carefully to Radio Moscow when it first 
comes on the air. Frequently the Rus- 
sian signal will rise and fall in strength 
over a period of several minutes; that 
rise and fall is not related to normal fad- 
ing of DX signals. After that, the signal 
level increases to a peak value and then 
remains very high for the remainder of 
the broadcast. 

Backscatter 

Scientists are becoming convinced 
that they have unraveled the mystery. 
Since the Soviets are apparently not us- 
ing super-power transmitters, they must 
be doing something to their signals. The 
signal variation may be related to a tech- 
nique called "backscattering". In addi- 
tion, the Russians appear to be using 
antenna systems that are more sophisti- 
cated than anything currently available 
in the West. 

The principle of backscatter has been 
known for a long time. Essentially, on 
returning to earth after being reflected 
by the ionosphere, a radio signal is scat- 
tered in all directions because of the ir- 
regularities in the earth's surface (see 
Fig. 2). A small fraction of the energy is 
returned to the transmitter site— having 
been "scattered" back in the direction 
from which it came. The strength of the 



"backscatter" echo depends on the 
strength of the signal that struck the 
ground after reflection by the ionosphere. 

It follows that if a wide range of fre- 
quencies is transmitted, some frequen- 
cies will penetrate the ionosphere and go 
into space, some will be absorbed, and 
some will be reflected. Backscattered 
signals will be received only for the fre- 
quencies that are reflected. Further- 
more, the round-trip time delay of a very 
short pulse of radio energy is related to 
how far away from the transmitter the 
scattering took place; the longer the 
time delay, the farther away the signal 
was returned to earth. 

A number of very useful facts can be 
obtained from an operational backscat- 
ter-system: We can determine the range 
of frequencies that the ionosphere is re- 
flecting at any given time. From the 
strength of the backscatter signal we can 
learn which frequencies are strongest on 
reaching the earth from the ionosphere, 
and that tells us which frequencies the 
ionosphere is propagating best. From 
the time delay of the returned pulse and 
the characteristics of the transmitting- 
antenna pattern, we can also learn the 
height of the ionosphere from which the 
signals are being reflected. Using that 
information, it is possible to schedule 
frequencies that will deliver the best 
signals to a given target area. But, bet- 
ter still, that information makes it possi- 
ble to determine the optimum radiation 
angles. 

Suppose, for example, that in using 
conventional radio-forecasting tech- 
niques, the Russians have determined 
that at a particular hour the 7- MHz band 
should be optimum for transmission to 
the United States. The best radiation 
angle for that transmission will depend 
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FIG. 3— THE MORE STACKS a curtain antenna has, the lower Its angle of radiation will be. 
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FIG. A — THE WIDTH OF THE BEAM narrows, and the strength of the signal delivered to the target area 
increases, as the number of bays Of a curtain antenna increases. 



upon the height and state of the iono- 
sphere at that time. A backscatter sys- 
tem that transmits very short pulses at 
various vertical angles could tell the 
broadcaster which radiation angle was 
returning the strongest signal, and con- 
sequently which angie would deliver 
the strongest signal. Appropriate adjust- 
ments in the vertical radiation angle of 
the antenna could then be made. 

Antennas 

The most sophisticated short wave- 



broadcasting antenna systems are 
known as curtains, consisting of arrays 
of dipole antennas erected in a plane and 
fed from a common source. The dipole 
antennas are arrayed both horizontally 
and vertically (one above the other). 
The number of dipoles erected vertically 
are called stacks, and the number hori- 
zontally are called bays. 

as the number of stacks is increased, 
the vertical firing-angle narrows and be- 
comes lower, concentrating more and 
more energy into a narrower beam as 



shown in Fig. 3. As the number of bays 
is increased, the horizontal radiation 
pattern narrows, again concentrating 
the energy into a narrower beam as 
shown in Fig. 4. 

In the West, most curtain-antenna 
systems consist of four bays and four 
stacks. Such systems provide an an- 
tenna gain on the order of about 20 
decibels. There is now considerable evi- 
dence to indicate that some Russian 
transmitting antennas, especially those 
used for long-distance broadcasting, 
consist of eight bays and eight stacks, 
giving an antenna gain of close to 30 
decibles. Furthermore, curtain anten- 
nas can be slewed — that is, the vertical 
and horizontal angles at which the an- 
tenna radiates can be varied— by adjust- 
ing the phasing of the signals being fed to 
each bay and stack of the antenna. 

Experiments have shown that a gain 
of from 6 to 10 dB is possible if the, 
ionosphere's height is properly used. 
Slewing is one way that the gain can be 
achieved. It would appear, therefore, 
that slewing, combined with a backscat- 
ter system, is the method used by the 
Russians to deliver such strong signals 
to the United States. 

The use of optimum vertical radiation 
angles would also account for the Rus- 
sian signals" remaining so strong during 
ionsopheric disturbances. We have 
learned that during certain types of dis- 
turbances the ionosphere "tilts" and is 
no longer parallel to the earth's surface. 
Such tilts could affect optimum radia- 
tion angles, and back scattering for op- 
timum angles would be invaluable. 

The Russians tell us very little about 
their technical facilities, and we can 
only make some guesses from what we 
observe. But based on the strength of 
the signals from the BBC and Deutsche 
Welle using known antenna gains and 
transmitter powers, we must conclude 
that the Russians are using facilities and 
techniques that the United States will 
not be able to duplicate for at least three 
to five years. R-E 
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PC BOARDS 



Even the most complicated pn'nted-circuit boards are easy to make 
with this simple technique. No exotic materials are required. 



NEIL R. DAVIS 



ONI: OH I hi: more difficult problems you may run into 
when you build a complicated project is laying out and etching 
the circuit boards. There are several techniques that can be 
used, but all of them seem to have one drawback or another. 
For small boards, the usual methods include dry transfers, 
drafting tape, or etch-resist pens. 

The dry transfers produce clean, sharp lines, but are dif- 
ficult to use where there is a lot of fine work or where there 
are bends in the pattern. In addition, they don't always adhere 
properly throughout the etching process; you're likely to find 
the transfer floating in the bath while the foil disappears in 
the etching solution. The same problem occurs with narrow 
drafting tape, although the wider strips work reasonably well. 
Etch-resist pens are a good idea, but often don't protect the 
copper adequately. 

Large boards, or microprocessor boards with complex 
buses, are difficult to make without using photographic tech- 
niques. Unfortunately, the photographic equipment and 
drafting aids needed make this technique somewhat impracti- 
cal for the low-budget hobbyist. 




HIG. 1— TINTED SHELLAC, a Rapldograph or similar drafting pen, a high- 
speed rotary drill, and drill hits are the only tools you need to make high- 
quality PC boards. 
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The easy way 

The method described here uses a different etch-resist — 
ordinary shellac — that is laid down using a drafting pen such 
as the KohT-Noor Rapidograph. or similar pens made by 
Keuffel & Esser and Staedler-Mars. The tools that you'll 
need (including a PC-board drill) are shown in Fig. 1. The 
shellac should be tinted with a paint pigment (blue makes for 
good contrast) so that it is visible on the copper. Mix the 
shellac and the pigment thoroughly, and use the mixture 
undiluted. 

To lay down a trace, simply draw a line on the copper, and 
go over it again if necessary, judging the thickness of the 
trace by the density of the pigment. For very fine work, it 
may help to dab the pen on the copper like a pogo stick to 
build up an even layer. Be careful that you don't leave an 
"empty" area in the center of a line. 

What if you make a mistake? For smaller errors, scrape off 
the dried shellac with a small knife-blade, then clean the area 
with an ink eraser before redrawing. Larger mistakes can be 
removed easily with a cotton swab dipped in shellac thinner 
(methanol). Use the same solvent to clean the shellac off the 
board after etching, and to clean out the pen — it won't hurt 
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FIG. 3— SINCE THE HOLES ARE NOT PLATED THROUGH, wire-wrap 
sockets should be raised about 3/16 inch off the board so that the pins 
can be soldered on both sides. 
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FIG. 2 — DRAW YOUR PATTERN on a sheet of tracing paper that has been 
attached 1o a sheet of graph paper. The graph paper should have 0.1 -inch 
spacing. For double-sided boards use a second sheet of tracing paper. 



the plastic parts. As a matter of fact, the shellac can be left in 
the pen for several days or more without drying up or even 
getting gummy. 

The technique is just as useful for small boards as it is for 
large ones. For small boards, simply copy the artwork from 
an article or draw your own on the copper. For larger boards, 
you will generally want to lay out your artwork on paper be- 
fore working in shellac (see Fig. 2). The artwork can be done 
much more quickly if you use tracing paper or onionskin 
typing paper stapled or taped to a sheet of graph paper that 
has 0. l-inch spacing (the same spacing as IC pins). 

For double-sided boards, add a second sheet of tracing 
paper for the traces on the other side of the board. As a gen- 
eral rule, put the most complicated traces (data bus. address 
bus, etc.) on the bottom side of the board, and use the top 
side of the board to "cross over" the traces on the bottom. 
Remember that the holes wilt not be plated through so allow 
for feedthrough jumpers where necessary. Use No. 28 or 30 
wire-wrap wire for the jumpers and solder them on both sides 
of the board. 



For complicated boards, it might be a good idea to use a 
hybrid wire-wrap/PC construction technique: Use the bottom 
side of the board for most of the circuitry; use the top side of 
the board for the power and ground, and wire-wrap sockets 
and wire-wrapping for the runs that won't fit on the board. 
The wire-wrap sockets should be raised approximately 5 /i« 
inch above the board to allow them to be soldered to both the 
top and bottom traces, as shown in Fig. 3. 

Another approach for very complicated boards is to use 
both sides of the board for the circuit traces, and to hard-wire 
the ground and power lines later using jumpers. That is what 
was done in the board shown in Fig. 4; a microprocessor 
board with keyboard and display interface, a serial data inter- 
face, a total of 52 ports, and a battery-powered back-up 
memory. 




FIG. A— THIS MICROPROCESSOR BOARD was built using the hybrid wire- 
wrap/PC construction discussed In the text. The board has a keyboard 
and display Interface, a serial data interface, a total of 52 ports, and a 
battery-power memory back-up. 



Step-by-step 

The first step in making a board is drilling the holes. That is 
best done with a Dremel or similar high-speed rotary drill. 
Make a photocopy of your completed layout for use as a 
drilling guide, tape it to the board, and mark all of the holes 
with a center punch or scratch awl. For small boards, a piece 
of perforated construction board using 0. l-inch spacing 
makes an excellent drilling guide (see Fig. 5). 

Use a No. 62 or No. 60 drill bit for resistor and capacitor 
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solder pads, and for IC solder pads where traces do not run 
between the pads: a No. 65 bit where the traces do run be- 
tween the IC solder pads, and a No. 74 bit for feedthrough 
holes. 

After you've finished drilling, clean off all the burrs with a 
fine file, sand the board thoroughly with No. 400 sandpaper, 
and then clean the board thoroughly by scrubbing the board 
with cleanser and water. 



When that has been done, you can start drawing the pat- 
tern on the board. Complete one side of the board before 
starting the other, and begin by drawing the IC pads with the 
tinted shellac. Then, draw the larger traces using a drafting 
pen with a No. 1>A tip; use a No. I tip for traces that go be- 
tween the IC solder pads and for labeling the board. Use a 
straightedge to guide the pen, and plan your work so that you 
will not have to lay the straightedge on wet shellac. Cover 
the portions of the board that you are not working on with 
plastic kitchen wrap, as shown in Fig, 6, to prevent con- 
taminating the copper with skin oils and salts, and to keep 




FIG. 6 — PLASTIC KITCHEN WRAP is used to protect sections of the board 
that you are not working on from skin oils and smudging. 
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CLOSE-UP VIEW OF A PC BOARD under construction showing the shellac 
resist in place. 



FIG. 7— TO OBTAIN A MIRROR image copy of a foit pattern, tape the art to 
a lampshade and trace it. 



from smudging the board. 

To draw the traces on the top side of the board, simply 
copy your artwork. For the bottom side of the board, you 
will have to turn your artwork over and hold it up to a light 
(taping the drawing to a lamp shade as shown in Fig. 7 is one 
approach that will make the job easier) before copying the 
artwork onto the copper. 

After etching, clean the board thoroughly with methanol to 
remove the shellac. If you have followed the instructions, 
and have been careful, the result will be a clean and sharply- 
detailed foil pattern. 

Be sure to solder al! feedthrough jumpers on the top and 
bottom sides of the board before installing the sockets or 
IC's. Try to use sockets for the larger or more expensive 
IC's, or where you anticipate circuit changes. Soldering the 
IC leads is usually safe, but it is a good idea to use a tempera- 
ture-controlled iron with a fine tip to avoid any damage result- 
ing from excessive heat. 

When the board is completed, ciean off all solder residue 
with lacquer thinner or carburetor-cleaner spray. As a final 
step, coat the copper traces with a varnish or lacquer to pre- 
vent corrosion. R-E 
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HI-FI SPEAKER 



The SAFE principle allows extended bass response from 
small speakers. Here's a 3-way mini-SAFE speaker you 
can build that's just 17 inches high; it will astound 
you with its performance and low cost. 




GEORGE PAPPANIKOLAOU 



ONE OF THE MANY PROBLEMS WITH MINI-SPEAKER SYSTEMS IS 

that it is difficult — if not downright impossible — to get 
full-size performance from them. (For example, it would be 
ludicrous to try to design a mini-Klipschorni) By using 
acoustic-suspension techniques and special speakers, some 
manufacturers have managed to produce high-quality mini- 
speakers, although at a decrease in efficiency and an increase 
in price. Some people feel that there is no advantage to a 
mini-size speaker system that has to be used with a hefty 
amplifier. 

There is an approach other than acoustic-suspension, how- 
ever, that can be used for smaller speaker-systems. That is 
the SAFE (Symmetrical Air Friction Enclosure) configura- 
tion, covered by U.S. patent No. 4,168,761. Figure 1 illustrates 
the SAFE principles. 

A SAFE speaker-system does not use a sealed enclosure, 
but, rather, makes use of both the front and back waves 
emanating from the woofer to provide clean, extended, bass 
response. The mid- and high-range radiators are conven- 
tional: the difference lies in how the bass is treated. The 
woofer is mounted near the top of the enclosure, facing 
downwards. The back wave propagates freely in all direc- 
tions through the opening at the top of the enclosure, (Low- 
frequency sound is essentially non-directional to the ear — 
the idea is to generate as much of it as possible.) 

The front wave from the woofer (represented by the 
dashed line) propagates along a path determined by a series 
of chambers formed by three centrally-located horizontal 
partitions and three other horizontal partitions with center 
holes (see Fig. 2). The wave is repeatedly split and recom- 
bined as it follows this path. That slows its speed, making it 
apear as if it had traveled a longer distance than the length of 
the path actually permitted. Upon reaching the center hole 
of the lowest partition, the back wave travels down the 
vertical port (tube) until it reaches the bottom plate of the 
enclosure and exits to the outside, again dispersed in all di- 
rections. The relatively long path (real and apparent) followed 
contributes to the low-frequency efficiency of the SAFE 
design. 

Having already designed woofers and subwoofers using 
SAFE principles, I decided to try to use the same principles 
to build a three-way mini-size speaker that could be used by 
itself with a small amplifier, or with a subwoofer, to form a 
complete subwoofer-plus-satellite stereo-speaker system. 
While neither would be suitable for outdoor concerts, they 
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FIG, 1 — SAFE EFFECT uses both the front and back waves from the 
woofer to extend bass response. The front wave travels through an 
acoustically long labyrinth to Increase apparent size of enclosure. 



would be more than adequate to fill the average-size listening 
room with sound. 

Speaker selection 

The 8-ohm speakers needed for the mini-SAFE system 
should be available from a number of sources; mail-order 
houses, audio outlets, and even car-stereo dealers. 

The 5!4-inch woofer must be of the free-cone type — that 
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PARTS LIST— ENCLOSURE 



Quantity 



BOTTOM SUPPORTS 
NOTES: 

ALL DIMENSIONS IN INCHES. 
ENCLOSURE MADE OF 
1/2-INCH MATERIAL. 
] PLATES MADE OF 
* 1H-INCH MATERIAL. 

FIG. 2— LARGE HORN-TYPE TWEETER can be mounted above woofer. 

Sealed mid-range speaker is fitted into its own airtight sub-enclosure. 




FIG. 3 — POSITION OF CONE or dome-type tweeter is marked by asterisk. 
Note that both tweeter and mid-range speaker are mounted off-center— 
the latter to eliminate standing waves. 
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PARTS LIST— CROSSOVER NETWORK 

L1 — 620 turns No. 18 enameled wire one-inch core, three 

inches long. 
Cl — 2.2 jiF, non-polarized (I.OuF may be required if large 

horn-type tweeter is used) 
C2 — 47 fi F, non-polarized 
L-pads — standard. 8 ohms (Radio Shack 40-980 or similar} 



2 
2 
2 
1 

1 

4 
4 
12 
6 
6 
2 

3 
2 

2 

1 
2 



Size (inches) 



8 x 8 x y 4 
y/t x 5% x V* 

4 x 5% x V A 
2x2x14 
7x7x V 4 

1 T /8 XI .1 
% X 1 X 1 

1x1x1 
7 x Vt ■■ V* 
6'/2 x V* x V* 

7 x 7 x Vb 

6 x 6 x 'A 

8 « 12% x % 

7 x 12% x Vz 

4x4x14 

8 i 8 x % 



Description 



Top and bottom plates 

Part of tube 

Part of tube 

Part of partition-1 assembly 

Partition 6 

(with 4 x 4-inch hole for tube) 
Top suppurts 
Bottom supports 
Partition supports 
Mounts for partitions 2, 4, and 
Mounts for partitions 2, 4, and 6 
Partitions 2 and 4 

(with 4x4 center holes) 
Partitions 1. 3, and 5 
Enclosure sides 

Enclosure front and rear panels 
Part of partition-1 assembly 
Enclosure top with woofer 

mounting-hole and enclosure 

bottom with 4x4 center hole 
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FIG. 4 — SIX dB/OCTAVE crossover network Is simple to build. L-pads 
balance sound from the three sections of the system. 



is. the cone has to be able to radiate from both its front and 
back. A sealed acoustic -suspension type woofer is not 
suitable for use in a SAFE system. Woofers of the free-cone 
type are frequently found in car-stereo upgrade systems and 
can usually be purchased separately. A good heavy magnet is 
also essential — about 1 6-20 ounces. 

A car-stereo outlet may also be able to provide the mid- 
range unit. It should be an acoustic-suspension type, about 
334-inches in diameter with a 6-10 ounce magnet. 

Both the woofer and mid-range units should be as shallow 
as possible, to fit into the small enclosure. If the woofer is 
too deep, it is possible to add some height to the cabinet, but 
the mid-range speaker is fairly critical in that respect. 

The choice of a tweeter is not critical — it can be a high- 
efficiency cone or dome type, or even a relatively large horn 
mounted on top of the cabinet as shown in Fig. 2. A cone or 
dome-type tweeter should be mounted in the area indicated 
by an asterisk in Fig. 3. The tweeter is mounted to one side 
so that, if the mini-SAFE system is used in a horizontal posi- 
tion, the tweeter will be located higher than the mid-range 
speaker. {With a large horn, the positioning doesn't seem to 
make a difference.) 

If desired, two systems can be made mirror-images of each 
other— that can improve the stereo effect, although, since 
the systems are so small, it may not be an important factor. 

Crossover and L-pads 

The mini-SAFE 's crossover networks and L-pads are 
shown in Fig. 4. The L-pads are used to balance the system 
and also to optimize its bass response, which can vary de- 
pending on where in the listening room it's placed. (The bass 




FIG. 5 — CONNECTIONS FROM crossover network and L-pads are brought 
out through mid-range sub-enclosure. L-pads are on left side of enclosure. 



PARTS LIST— SPEAKERS 

Woofer: 5- or 5V4-inch woofer, 16-20 oz. magnet, open front 
and rear (not acoustic suspension) (Herald S-22 or equiva- 
lent) 

Mid-range: 3%- or 4-inch, 6Vi-10-oz- magnet, sealed (air-sus- 
pension) (Pioneer TS-107 or equivalent) 

Tweeter: Cone, dome, or horn-type, high efficiency. Size not 
critical 

will generally increase if the system is located near a room 
boundary and decrease as it is moved away from the walls 
and/or floor.) 

The L-pads are standard 8-ohm units, available from a 
number of sources. It's important to make sure that they 
have adequate power-handling capacity. (The entire system 
is rated at 15-20 watts, maximum.) 

The crossover networks are designed with a 6 dB/octave 
rolloff. The mid-range crossover network is designed to take 
effect at about 450 Hz; the high-frequency one has a cross- 
over point of about 10 kHz. If a horn-type tweeter is used, 
the value of CI should be changed from 2.2 af to I.O^F. Coil 
LI is made from 620 turns of No. 18 enameled wire wound on 
a one-inch core three inches long. Do not try to wind a 
shorter, thicker, coil — it may not fit into the space intended 
for it. 

Figure 2 shows a sub-enclosure for the mid-range speaker. 




ALL DIMENSIONS IN INCHES 



FIG. 6—CflmCAL DIMENSIONS for mlni-SAFE enclosure, tf woofer Is 
deeper than one shown, top supports may be lengthened. 



ALL DIMENSIONS 
IN INCHES 
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4 5/8 



FIG. 7— INSIDE OF FRONT, BACK, AND SIDES should be marked as 
shown. Pieces should also be marked to indicate function ("FRONT," 
"L. SIDE," etc.). 



That is where the L-pads and crossover networks are 
mounted. Wiring from them is brought out to terminals 
mounted on the front of the enclosure (see Fig. 5) to preserve 
its air-tightness. Wiring to the woofer and tweeter is run 
along the outside of the cabinet. The L-pads should be lo- 
cated on the side of the cabinet that will remain facing up if 
the speaker is to be used on its side instead of upright. 

Construction 

Refer to Figs. 2, 6, and 7. and to the Parts List, as we go 
through the assembly of the mini-SAFE system step-by-step. 
Before we start, here are a few helpful hints. 

The flat parts (sides, top, bottom, and partitions) can be 

continued on page 106 



O 
m 

m 

m 

3> 

ID 
00 



63 



D 




CHOOSING AN AUDIO CASSETTE-TAPE 

for your deck used to be a fairly simple 
affair — you went out and bought your 
favorite brand of ferric-oxide tape, be- 
cause that was all that was available. 
Some years ago. things became a little 
more complicated with the introduction 
of chromium-dioxide tape. Thai formu- 
lation offered improved high-frequency 
response and a better signal-to-noise 
ratio, but required a much higher bias 
level than ferric -oxide tape. Soon, cas- 
sette decks with two- posit ion bias 
switches to accommodate the two 
formulations began to appear. 

Now, with the addition of cobalt- 
treated ferric and metal tapes, the 
simple two-position switch of a few 
years ago has given way to separate 
three- and four-position bias and equali- 
zation switches (yielding from nine to 
sixteen different combinations of bias 
and equalization), as well as con- 
tinuously variable bias controls. And of 
course, if you can afford them, there 
are several new and expensive cassette 
decks that, with the aid of a micropro- 
cessor, will adjust their own operating 
parameters to suit any tape you pop 
into the tape compartment. 

While those decks let you get the 
best results from almost any tape, what 
do you do if you have one of the less 
costly decks with two-position fixed 
bias and equalization switches? The 
answer is simple: If you can't adjust 
your deck to match the tape, you 
should pick your tape to match your 
deck. 

Consulting your owner's manual pro- 
vides very little help. Usually, the 
booklet will list a dozen or more tapes 
that are said to be compatible with your 
machine. Compatible, maybe — but 
hardly ever ideal, unless you happen to 
know which brand of tape was used by 
the manufacturer in calibrating your 
machine when it left the production 
line. To make matters worse, manufac- 
turers of cassette tape have a habit of 
changing or improving their tape formu- 
lations without necessarily changing 
the model number or trade name of the 
tape. As a result, the type of tape that 
worked ideally with your cassette deck 
when it was new may no longer be the 
best tape to use with that machine. 

Frequency response 

The specification that is of greatest 
concern to most amateur recordists is 
the record/playback frequency re- 
sponse. Even among the so-called 
premium tapes of the same formulation. 




HOW 10 CHOOSE 





Finding a tape that is compatible with your deck 
is easy, but finding one that is ideal is not. The 
tests described here can be performed without expen- 
sive test equipment and will lead you toward the 
best tape for your particular machine. 




different brands of tape will yield wide- 
ly different overall frequency-response 
curves. That is clearly shown in Figs. 1 . 
2, and 3: the graphs in those figures 
show the frequency-response curves of 
three high-quality ferric -oxide tapes. 
Figure 1 shows the record/playback re- 
sponse, at a recording level of -20 dB 
(with respect to a reference dB of 200 
nanowebers/meter) for TDK OD tape, 
while Fig. 2 shows overall record/play- 
back response for Maxell XL- IS tape 
tested on the same machine at the same 
record level. 

Finally, in Fig. 3 we see the record/ 
playback response for Fuji FA"-/ tape, 
All of those tapes were tested under 
identical conditions on a Nakamichi 
model 6S0ZX cassette deck — hardly a 
bottom-of-the-line model. Yet, rather 
significant differences in high-end re- 
sponse are obvious from the curves. If 
the user wants flat, extended high-end 
response, the tape to choose (from 
among those tested) is obviously the 
Maxell XL-IS tape, with its -H.S-dB 



output at 20 kHz. TDK OD ran a close 
second on our test machine, with an 
output that is up 1.1 dB at 20 kHz. 
while the Fuji FX-l. though by no 
means an inferior tape, delivered a 
-0.3 dB output at 20 kHz when used 
With that machine. 

In Figs. I. 2. and 3. we deliberately 
expanded the vertical scale so that each 
division is equal to only 2.0 dB. That 
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CASSETTE DECK 
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vas done so that it would be 
distinguish small differences in output 
at specific frequencies. But what about 
the average hobbyist who does not own 
or have access to expensive frequency- 
response plotting equipment found in 
hi-fi labs? 

The answer is: Even without test 
equipment of that sort, it is quite simple 
to judge differences in overall tonal 
balance or frequency response. One 
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ethod involves the use of an FM 
tuner. When an FM tuner is tuned be- 
tween stations (with the muting circuitry 
deliberately turned off), what you hear 
has been described as random white 
noise. It isn't white noise: it's white 
noise modified by the de-emphasis net- 
work built into your tuner. That net- 
work attenuates frequencies above I 
kHz or so to compensate for the same 
amount of high-frequency boost intro- 
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FIG. 2— FREQUENCY RESPONSE of Maxell 
XL1S tape. 
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FIG. 3— FREQUENCY RESPONSE OF Fuji FX-1 



duced at the broadcasting end of the 
chain. In any event, that random noise 
signal can serve as an excellent test 
signal with which to evaluate the fre- 
quency response characteristics of a 
tape recorder. 

In checking the response of two-head 
recorders, it is first necessary to record 
a reasonably long amount of FM-tuner 
noise onto the tape in question. Make 
that recording at about a -20 dB record 
level (as indicated on your recorder's 
VU meters or other level indicators). 
Since it is not possible to monitor the 
results instantly from the tape, rewind 
the tape to the beginning and start play- 
ing it back, alternating between the 
original random-noise source (with the 
monitor switch on your receiver or 
amplifier set to source) and the recorder 
version of the same noise (with the 
monitor switch set to "tape"). 

In making that test, it is extremely 
important that the two loudness levels 
be identical. It is not enough to verify 
that "by ear." Rather, you should 
attach a wideband AC voltmeter to the 
output terminals of your amplifier (or 
the speaker-output terminals of your 
receiver) and adjust levels so that the 
meter reads an identical value when 
switching from "source" to "tape" on 
your tape monitor switch. If you do not 
have access to a wideband voltmeter 
(such a meter has a frequency range of 
20 Hz to 20 kHz), you can rectify the 
output from your amplifier (using a full- 
wave bridge), and feed the resulting 
signal to a standard voltmeter. While 
that will not yield an exact voltage read- 
ing, you will be able to compare and 
match the relative levels using the 
meter's DC scale. Since the amplifier or 
receiver is likely to have only one 
volume control, use it to control the 
original random-noise level from the 
tuner section. Use the output control 
on your tape deck to obtain the identical 
level of output when listening to the 
tape playback of the noise. 

Using that method, even small tonal 
differences are easily detectable. Some 
practice may be required before you 
can pinpoint just what the sonic dif- 
ferences (where the peaks and valleys) 
are. but it takes little or no practice to 
determine accurately which of several 
tape samples comes closest in overall 
tonal balance to the original sound. To 
verify that, we took a spectrum-analysis 
photo of our reference noise signal 
(Fig. 4) and compared it with the 
recorded results obtained from two dif- 
ferent tapes (Figs, 5 and 6>. Superficially 
all three noise spectrum photos seem to 
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FIG. 4— SPECTRUM ANALYSIS of a reference 
noise signal. 




FIG. 5— THE REFERENCE NOISE was recorded 
on the Maxell tape, and a spectrum analysis 
was made of the result. That analysis is shown 
here. 
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FIG. 6— ALTHOUGH THE SPECTRUM ANALYSIS 
of the Fuji tape superfically appears simitar to 
those shown in Figs. 4 and 5, the recorded sig- 
nal sounded less like the original than did the 
Maxell tape. 



be about the same: yet. when we listened 
to the tapes, the Maxell XL- IS tape 
(whose noise spectrum is shown in the 
photo of Fig. 5) sounded more like the 
original noise that did the competing 
tape of Fig. 6. 

The procedure used for three-head 
tape decks is considerably simpler and 
faster. Here, it is only necessary to flip 
the source/tape switch on the deck itself 
from one setting to the other, listening 
alternately to the source noise-signal, 
and then to the recorded version of it. 

In making those tests on a three-head 
machine that uses separate heads (as 



opposed to the machine where the 
record and playback heads are in a single 
housing), it is important to check the 
azimuth alignment between the record 
head and the playback head. Most 
three-head machines provide a simple 
means for making that check and for 
adjusting the azimuth if it is not perfect. 
Incorrect azimuth alignment, of course, 
will result in severe attenuation of high 
frequencies, which might be incorrectly 
attributed to the tape or tapes under 
test. 

Distortion 

If a tape is slightly underbiased or 
overbiased. the most profound effect 
observed is a change in overall fre- 
quency response. However, non- 
optimized bias levels have an effect 
upon distortion, as well. Almost any 
tape can be made to have "flat" re- 
sponse if you lower bias levels without 
regard to distortion at mid-frequencies. 
Referring back to Figs. I, 2, and 3, third- 
harmonic distortion for each of the 
three tapes tested is as follows: Maxell 
XL-IS, 0.5%; TDK OD and Fuji FX-1, 
0.29%. Note that while the third- 
harmonic distortion for the Maxell tape 
is nearly twice as high as the others, it 
provided the highest output of 20 kHz 
of all the tapes tested. All three tapes 
have reasonably low distortion at the 
0-dB record level (the level at which 
those third-order distortion levels are 
measured), since even 0.5% distortion 
is inaudible to most listeners. What 
does make an important difference in 
choosing the right tape for your machine 
is the so-called headroom, or the maxi- 
mum record level, that can be applied 
to the tape before reaching 3% third- 
order distortion. 

Figures 7, 8, and 9 plot third-order 
distortion (vertical axis) against record- 
ing level (horizontal axis). Surprisingly, 
the Maxell XL-IS tape had the greatest 
headroom (+9 dB for 3.1% third-order 
distortion) of all three tapes tested. The 
results are shown in Fig. 7, while those 
for the Fuji FX-1 tape (+8 dB for 3. 1% 
third-order distortion) are shown in 
Fig. 8; and the TDK OD tape (+7 dB 
for 2.6% third-order distortion) is in 
Fig. 9. One note about the test equip- 
ment used to obtain those results: 
While it is very accurate, it does have 
one limitation — readings can only be 
obtained at 1-dB increments. The 
recording levels listed above are the 
closest levels to the 3%-distortion point. 

Once again, you can duplicate those 
tests, although with somewhat less ac- 
curacy, without expensive test equip- 
ment. If you have a single-tone oscilla- 
tor that can produce a mid-frequency 
. tone of about 400 Hz (I kHz will also 
work, as will anything from around 300 
Hz to 1 kHz) and an AC meter with a 
dB scale, then ail you need to do is to 
record progressively greater signal 



levels onto the tape that you are testing. 

If you do not have a single-tone 
oscillator, the simple circuit shown in 
Fig. 10 will serve. The circuit will gen- 
erate some distortion itself: but since 
we are interested in which tape is best, 
and not the headroom for precisely 3% 
third-order distortion, that distortion 
will not affect the result. Also, the out- 
put of that circuit is adjustable down to 
1 volt, using the potentiometer. Verify, 
with a meter, that the output is indeed I 
volt before you connect it to your tape- 
deck's input. 

If your meter does not have a dB 
scale, you can use Table I to convert 
the voltage reading on your meter to 
dB. To establish the voltage ratios, 
use the "0-dB" point on your tape 
deck's meters as a reference. Note the 
reading on your externally connected 
AC meter, and then increase the signal 
level in 1-dB steps until you are at a 
record level of 10 dB. or even a bit 
higher. You need the external meter, 
because most tape-deck VU meters 
read only to about +3 dB. or at most 
+5 dB, whereas the recording head- 
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FIG. 9— THIRD-ORDER DISTORTION for Fuji 
type FX-1 tape. 




FIG. 10— USE THIS CIRCUIT If you do not have a single-tone oscillator. Make sure to adjust the output 
to 1 volt before connecting it to your tape deck's inputs. 



room for the tapes you are testing may 
well be above that. Don't be concerned 
if you peg the needles on your tape 
deck's meters — the meters won't be 
destroyed. 

Once again: In the case of two-head 
machines, you will have to rewind the 
tape and play back the recording. Count 
the successive steps above dB as you 
hear them. At some point, you will hear 
a clear indication or rising distortion 
(the presence of 3<% or more of third- 
order distortion will be obvious). Record 
the number of dB above 0-dB reference 
where this occurs, and go on to the next 
tape. 

In the case of three-head machines, 
as before, you can increase recording 
level in 1-dB increments and listen to 
the recorded results as you go, com- 
paring the purity of tone of the source 
signal with the tonal mix of the recorded 
signal. You will probably detect a 
change well before you reach 3% third - 
order distortion, but again, since you 
are interested in finding out which tape 
is "best." and not the relative head- 
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Voltage ratio 


+dS 


1.000 





1.122 
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1.259 


2 


1.413 


3 


1.585 


4 


1.778 


5 


1.995 


6 


2.239 


7 


2.512 


8 


2.818 


9 


3.162 


10 


3.548 


11 



room for precisely 3% distortion, it 
doesn't matter where you stop the test, 
so long as you stop at the same level of 
perceived distortion for each tape. 

Dynamic range 

Having established the maximum 
recording levels of each tape for your 
tape deck, you will want to find out 
their dynamic range. The dynamic-range 
capability of any tape is the difference. 



PARTS LIST— 400 Hz 
TONE GENERATOR 

Resistors, '■".-. watt, 5%, unless otherwise 

noted 
R1 . R2— 75,000 ohms 
R3— 100.000 ohms 
R4 — 220.000 ohms 
R5— 250 ohms, potentiometer 
R6 — 2200 ohms 
R7 — 12 ohms 
Capacitors 
CI. C2— 5600 pF 
Semiconductors 
IC1 — 741 op amp 
LED1 , LED2— jumbo red LED 
J1 — phono jack 
Miscellaneous: wire, solder, etc. 



in dB, between the maximum recording- 
level and the signal-to-noise ratio (in 
negative dB) for that tape. For ex- 
ample, if a given tape has +8 dB head- 
room at mid-frequencies and a signal- 
to-noise ratio of -45 dB (below the 0- 
dB reference), then the useful dynamic 
range for that tape, at least at mid-fre- 
quencies, is 53 dB. 

In the case of our three tapes, the 
signal-to-noise ratios are shown in the 
bar graphs of Figs. II -a (Fuji FX-I), 
M-b (Maxell XL-IS}, and ll-c (TDK 
OD). Adding the 8 dB of headroom 
previously observed for the Fuji tape to 
its 48.4 dB S/N ratio, we get a dynamic- 
range capability of 56.4 dB. For the 
Maxell tape it is 45.8 dB plus 9 dB of 
headroom, or 54,8 dB, while for the 
TDK tape it is 46.5 dB plus 7.5 dB. or 
54.00 dB. (As mentioned above, the 
maximum recording-level for the TDK 
tape was set at the 2.6% third-order dis- 
tortion level, while the maximum 
recording-level for the other two tapes 
in this test was set by the 3.1% level. 
Because of that difference, an extra 
Vi-dB was added to the headroom of 
the TDK tape to make our comparison 
fairer.) Thus, the Fuji tape wins out in 
this parameter for this tape deck. 

Again, you can measure S/N ratios 
easily, using nothing more than the 
mid-frequency tone generator (or the 
circuit shown in Fig. 10) and the AC 
voltmeter as before. Here however, it is 
important that the AC meter be sensi- 
tive enough to read the low voltage 
levels of the residual noise that is 
present during tape playback. If the 
nominal output level from your deck is 
1.0 volt (a typical figure) when playing 
back a signal recorded at the 0-dB ref- 
erence level, then your AC meter should 
be able to read down to levels of 1.0 
millivolt, or lower (1 mV is 60 dB lower 
than 1 volt), especially if you hope to 
read the S/N ratio with the noise-reduc- 
tion circuits turned on. Note that the 
signal-to-noise ratios we obtained in 
Fig. 11 were obtained without the 
benefit of any noise reduction. 

To make the tests, first establish the 
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FIG. 1 1— THESE BAR GRAPHS SHOW the slgna Mo-noise ratios tor the three tapes tested. Each 
tape's dynamic range is found by adding its signal-to-noise ratio to its maximum recording level (see 
Fig. 5). 
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TABLE 2 




Voltage ratio 


-dB 


.01 


40 


00B91 


41 


.00794 


42 


.00708 


43 


.00631 


44 


.00562 


45 


.00501 


46 


.00447 


47 


.00398 


48 


.00355 


49 


.00316 
.00282 


50 
51 


.00251 


52 


.00224 
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.002 
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.00179 


55 


.00153 


56 


.00141 


57 


.00126 


58 


.00112 


59 


.001 
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0-dB reference level, recording a tone 
onto the tape at that level. Then, turn 
down the input level control all the way 
and short the input terminals of the 
deck to get a section of tape without 
any signal. Don't try to read the results 
on a three-head deck while the no-signal 
recording is in progress. In that in- 
stance, treat the deck as if it were a 
two-head machine, rewinding the tape 
to the beginning of the "no signal" por- 
tion of the tape, (if that is not done, you 
might read the recording bias-voltage as 
"noise," which it clearly is not.) 

If your meter does not have dB 
scales, use Table 2 to determine the 
S/N ratio in dB and then add the head- 
room (obtained in the previous test) in 
dB to get the useful dynamic range for 
the tapes being tested. That method 
does not take into account any 
"weighting curves" (CCIR/ARM 
weighting was used to obtain the results 
shown in Fig. tl) but that is not a 
serious shortcoming because we are 
only interested in relative signal-to- 
noise ratios, so that we can establish 
which tape is best for a particular 
machine. 

Some mid- to high-priced cassette 
decks offer continuously variable bias 
adjustments in addition to the bias 
settings provided by a three- or four- 
position switch. If you own such a 
machine, you can use the same mea- 
surement techniques to establish the 
precise bias levels for the tape of your 
choice, instead of making the measure- 
ment on several tapes to establish 
which brand and type is best for your 
requiremcnts. Remember, however, 
that a change of bias affects ail of the 
parameters that we have discussed: so 
if you change bias to obtain a more uni- 
form frequency response, be sure to re- 
check distortion, headroom, and the 
signai-to-noise ratio. Then you can 
arrive at the best compromise bias 
setting for your tape and machine. R-E 
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To obtain the best possible performance 
from your color TV set, the color video 
stages must be properly aligned. Here 
are step-by-step procedures on how to 
do that alignment using a scope and a 
sweep/ marker generator. 



Do it yourself 

COLOR ALIGNMENT 



IN COLOR TV SETS. THERE IS A VERY 

important stage that must be aligned — 
the color bandpass and color takeoff. 
In that stage, there are only two coils: 
a single-tuned coil in the input (the 
color takeoff) and a double -tuned trans- 
former (the color bandpass), which 
is really only a 3.5-MHz IF trans- 
former! 

This is the circuit that amplifies the 
color signals after they have been 
picked off in the video detector. In 
that stage, the signals beat against the 
45.75-MHz picture carrier and emerge 
at their original frequencies of between 
3.08 and 4.08 MHz. 

Actually, this is a group of sideband 
signals of the 3.58-MHz color earner, 
all of which must be passed or the color 
will be wrong. That requires the proper 
bandpass transformer. All sets have at 
least one — you may find some that have 
two bandpass transformers. It makes 
no difference, any more than in an AM 
radio with two or three IF stages — the 
alignment is similar, 

A hill from two slopes 

You want only the color signals. So 
to obtain them from the confusion of 
assorted frequencies at the output of 
the video detector, just hook up a sim- 
ple tuned transformer that passes only 
the desired signals. (It's the same as 
the process used to pick off the IF in 
a radio mixer!) 

But there's one problem: The color 
band-limit signals in the IF are not at 
equal amplitudes. That is because 





FIG. 1— A COLOR BANDPASS CURVE. Two 
opposite-slope responses — IF and color take- 
off coil — give the needed "haystack curve." 



JACK DARR 

SERVICE EDITOR 

they're on the color slope of the IF 
curve. A frequency of 4.08 MHz is 
much higher than one of 3,08 MHz, 
How do you get a nice symmetrical, 
flat-topped hump-shaped curve out of 
that? 

Easy, You deliberately cause the 
color takeoff coil to have an equal but 
opposite slope. Figure I shows how 
that is done. Figure 1-a shows the 
response of the IF, and Fig. 1-b shows 
the response of the takeoff coil. In 
this, the 4.08-MHz frequency is low 
on the curve, while the 3.08-MHz fre- 
quency is high on the response curve. 
When you add the two responses 
together you get a nice symmetrical 
hump (see Fig. 1-c), that is fed into 
the double- tuned bandpass transfor- 
mer. The output of that signal will also 
be a haystack or a hump. 

As you can see, the alignment of this 
stage must be right to avoid unequal 
amplification of the color sidebands. 
There are several ways of obtaining 
a suitable test signal. 

One way is to feed in a swept signal, 
centered at 3. 58- MHz, with 3.08-MHz 
and 4.08-MHz markers. That signal 
can be fed into the video detector at 
the same point at which the output was 
removed for IF alignment. From here, 
the signal passes through the video- 
amplifier stages, and is taken off and 
fed to the color stages just as a real TV 
signal is. Figure 2 shows that hookup. 

To observe the output curve, con- 
nect the scope to the output of the 
bandpass amplifier. It is connected to 
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FIG. 2— THE SWEEP GENERATOR AND SCOPE connections for aligning color bandpass stages. 




(KEEPTHESE 
LEADS SHORTlr 

FiG. 3— CRYSTAL DETECTOR PROBE you can build yourself for use with any scope. 



the grids of the color demodulators. (In 
quite a few sets, this is the color con- 
trol itself, an easy point to locate.) 

At this point (and all the way through, 
in fact) these signals are RF signals. So 
you must use a demodulator probe on 
the scope to see a curve. If your scope 
doesn't have a probe, you can build 
one. Figure 3 shows a simple version 
that can be constructed on a small 
piece of perfboard, with a 50-ohm cable 
leading to the scope. (Note — practical- 
ly all new sweep generators provide 
a demodulator probe just for this job.) 

Video sweep modulation 

The other way to obtain the band- 
pass signal curve is to use video sweep 
modulation (also called Chroma Sweep 
Modulation in one TV set}. You feed 
a sweep signal into the mixer test point, 
but this time you add a 45.75-MHz 
picture carrier signal to it. Also, you 
use IF color markers at 42.67, 42.17 
and 41.67 MHz. In the video detec- 
tor of the TV set, those frequencies 
beat together to result in a -"-3.58 MHz 
sideband signal just the same as with a 
TV signal. 

No matter which method you use, 
the signal at the bandpass-output will 
be the same haystack curve with band- 
limit markers. The 3.58-MHz marker 
must be in the center of the curve, 
and the two band-limit markers should 
be on the shoulders of the curve, as 
shown in Fig. 1-c. The curve should be 
symmetrical. Incidentally, although 
you can hook up the scope and observe 
the unbalanced curve of the color-take- 
off coil, you usually won't have to. If 
you can see the overall response curve, 
you can adjust all three tuning adjust- 



ments to obtain the desired shape. The 
bandpass transformer tuning affects 
the height and shape of the curve; the 
takeoff-coil tuning has quite an effect 
on its shape, especially on the tilt at 
the top. 

Finding color problems 

When you obtain the curve on the 
scope, you might see a curve similar to 
that shown in Fig. 4. In this scope pho- 
to, the 4.08-MHz marker is on a sharp 
peak, the 3.58-MHz marker is halfway 
down the left side and the lower-limit 
3.08-MHz marker is down on the base- 
line, (This set had very. fu2zy color!) 
The small marker on the right base- 



line is a 4.5-MHz marker that can be 
used, although it isn't necessary. 

In general, you can do something 
like this: Peak the bandpass coils to 
obtain some kind of curve, and then 
adjust the color takeoff coil and band- 
pass tuning to observe the correct curve 
shape. Figure 5 shows the results. The 
two markers on the shoulders of the 
curve are the band limits. In Fig. 5, the 
3. 58- MHz marker has been turned off. 
The small pip in the middle is from the 
TV set's 3.58-MHz oscillator. You can 
almost always use it; the generator's 
3.58-MHz marker sometimes beats 
with it, causing a slight smear. 

Here, too, you may have to go back 
over the adjustments several times 
since they interact quite a bit. 

Sound trap adjustment 

One more trap needs to be checked— 
a 4.5-MHz trap, usually in the input or 
output of the first video amplifier stage. 
Its purpose is to keep the 4,5-MHz 
sound IF signal from passing through 
the video stages to the screen. If it does, 
it makes a fine-line beat signal in the 
picture. 

To set that, connect your cable to 
the marker output of the sweep gen- 
erator. Feed its output directly into the 
set's video-detector output. Connect 
your scope to the video amplifier plate, 
grid, etc., at a point past this trap. 
Turn on the 400-Hz or 1 000- Hz modu- 
lation of the sweep generator. It will 
be detected and appear on the scope as 
an audio signal (see Fig. 6). (If you 
want to, you can feed this signal into 
the input of the last video IF stage; 
sometimes that gives better results.) 

Now, locate the 4,5-MHz trap, and 
simply adjust it for minimum audio 
signal, as shown on the scope. If the 
trap is set exactly right, you may not 




FIG. 4— CURVE BEFORE ALIGNMENT. Color on this set was very fuzzy. 



70 




FIG. 5— IMPROVED COLOR CURVE. After alignment, markers are in their places. 




FIG. 6 — SOUND TRAP ADJUSTMENT, This audio- modulated sweep signal is used. 



see any audio signal. Detune it slightly 
in either direction to see the audio sig- 
nal. Some of those signals are sharp 
enough so that you can actually get rid 
of all the audio signal, leaving only a 
straight line on the scope. You can also 
turn up the marker gain control of the 
sweep generator to make sure that you 
have the trap set to the exact point. 

Incidentally, you can use the same 
method for setting any of the traps — 
the 4 1. 25-MHz sound trap. etc. Feed in 
only the marker signal, with amplitude 
modulation, connect your scope to the 
video detector and tune the trap for 
minimum displayed audio signal. This 
method is considered by some to be 



more accurate than using the whole 
curve; I find that both methods work 
very well. 

Final checks 

To familiarize yourself with these 
adjustments, hookups, etc., try them 
out on a TV that's working right. Make 
all the correct connections, then sim- 
ply look at the curves in the various 
places. Don't move any of the align- 
ment adjustments — this is very good 
practice! 

Common sweep problems 

We've covered a lot of sweep-align- 
ment problems, but here are a few 



reminders. You run into these prob- 
lems at regular intervals, so watch out 
for them. 

1. Incorrect bias. Symptom: no 
response curve at all. This usually 
means that the negative bias (in tube 
sets: can be positive or negative 
in solid-state TV's) is too great: the IF 
Stages are simply cut off! Test: Reduce 
the bias and watch the curve. The bias, 
as well as the sweep-generator output, 
should never make any difference in 
the shape of the curve — only in its 
amplitude, as seen on the scope. Juggle 
the RF output, bias and scope gain to 
obtain the correct curve. 

2. No curve but markers show. 
That one is easy. The RF output con- 
nection to the mixer test point has fal- 
len off. Or it may be accidentally 
grounded to a shield. Or you forgot to 
turn up the RF output control of the 
sweep generator. In some generators, 
the video-detector connection may 
also have fallen off. Recheck all your 
connections. 

3. Loops in the curve. Instead of a 
straight baseline, with the curve rising 
above it. you obtain something that 
looks like a figure-8 showing the curve 
and some of the markers. Cure: Re- 
place the ground lead to the scope 
probe. It has probably fallen off or 
isn't making good contact. The loop 
you see is a stray 60-Hz AC frequency. 

Helpful ideas 

In conclusion, here are a few help- 
ful nuts-and-bolts ideas. Some of the 
older scopes have good probes, but 
they tend to be somewhat massive. 
They are hard to hold when connected 
to the tiny lances and test points. You 
can often make a loop of test-lead wire 
with stout clips on each end and tape it 
to the body of the probe. Those wire 
ends can be clipped to the chassis, 
above the probe, to hold its weight. 

For direct scope connections, con- 
struct special test leads, using minia- 
ture 50-ohm coaxial cable and minia- 
ture test clips. Use terminal Fittings to 
match the input jacks of your scope. 
Those test clips are much lighter 
and easier to handle in the crowded 
spaces found in the later- mode I sets. 
Be sure to use the little slip-on rubber 
insulators to keep the clips from being 
grounded to the chassis. 

Summary 

We've tried to cover all possible 
alignment procedures and problems. 
Alignment work has been a bugaboo 
to too many technicians in the past. 
However, using the methods and tech- 
niques outlined in this article, you'll 
find that you can do a good job. even 
with older equipment. The work won't 
go quite as fast as with some of the 
newer models, but it can be just as 
accurate. R-E 
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THE LIMIK IS A HARMLESS "MEMBER OF 

the species of electronic bugs... better 
make that insects. Like many electronic 
bugs it's sound-activated, but that's 
about where the resemblance ends. This 
bug is intended to be seen and heard. 

The Limik has a definite insect-like 
appearance and can be used as a conver- 
sation piece, a psychological "watch- 
dog", or even as a noise-level meter in 
the office. If you want to attract some- 
one's attention, just set the Limik down 
and watch what happens. 

The Limik responds to noise by turn- 
ing on its audio oscillator for a brief 
period of time. It emits a sound similar 
to a cricket's chirp and its eyes— two 
LED's— light up. 

Its head is a miniature condenser 
microphone element and its tail is a 
piezoelectric sounder (see the Septem- 
ber 1980 issue of Radio- Electronics). 
Its body is made up of a small PC board 
atop a 9-volt battery, and is supported 
by four brass legs. 

How it works 

The circuit is divided into three sec- 
tions: an audio amplifier, a comparator/ 
timer, and an audio oscillator — all of 
which are somewhat interactive. Refer 
to Fig. 1 . as we discuss its operation. 

The oscillator (output section) is the 
easiest to understand — it's a standard 
transistor multivibrator circuit, gated 
when the output of EC l-a goes negative. 
The frequency of the oscillator is deter- 
mined by Rl I-C6 using the formula: 

f=l,38RC 
where Rll = R12 and C5=C6 to give a 




LIMIK 

Bug your friends, office, or home. This 
harmless insect-like gadget is a 

sure-fire attention-getter. 




•SEE TEXT 



FIG. 1 — ASTERISKS indicate components added for physical symmeti 
eliminates It from circuit. Connections for 3-iead microphone are si 
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across R8 effectively 
left. 




symmetrical duty cycle. The values of 
Rll and C6 (33 kilohms/,01 »F) were 
chosen to produce a frequency of about 
2.2 kHz, the resonant frequency of the 
piezoelement.TRl. 

When the oscillator is running, the 
"eyes." LED I and LED 2. are forward- 
biased, and light. Resistors R9 and RIO 
develop a load for the oscillator and limit 
the current to the transistors and 
LED's. Battery life is determined by the 



length of time the oscillator runs — it 
consumes the most power. If the Limik 
is not triggered, current drain is negligi- 
ble (less than 1 mA). 

The circuit is designed to use IC1. a 
TL062CP dual low-power FET op- 
amp, as an amplifier, comparator, and 
timer, all in one. Let's examine each 
element of that section of the circuit 
separately. 

Amplifier: The output of the micro- 
phone is amplified by [Cl-b, whose gain 
is determined by the ratio of R4:R2. In 
the Limik, that gain factor is 500. With 
no signal input, the output of IC[-b is 
equal to approximately ^ V cc , a value 
determined by resistors R7 and R3 and 
ICl-b's logic-high state. 

Comparator: Under no-signal condi- 
tions the output of ICl-a is at a "logic- 
high" state because its non-inverting in- 
put is at l A V CC +V D (where V D is the 
voltage drop across diode Dl) and its 
inverting input is at ¥2. V cc . Negative- 
going signals at the output of ICl-b, 
if strong enough, will cause ICl-a to 
lange states. That gives a comparator 
ffect — if the input signal is not strong 

jMjgh. nothing will happen: if it is, 

goes to a "logic-low" state and 

trigge^ the timer phase of the Limik's 

cycle. 

Timer: As soon as the output of ICl-a 
changes state, its non-inverting input 
is pulled to a level determined by 
(R5/[R5-R6])V CC + 0.6 volt— approxi- 
mately 0.7 volt. The output of ICl-a will 
remain low until the voltage at its invert- 
ing input becomes less than that at its 
non-inverting input. This is determined 
by the time constant of R7, R3, andC3, 
and is set at about 200 ms. 

When the output of ICl-a returns to 
its high state, C3 charges through R7 
towards a state of equilibrium (where it 
is neither charging nor discharging). 
Equilibrium, however, is not obtained 




FIG. 2— PC BOARD measures Just 1,2 by 1.6 inches. A prefabricated board 
is available if you do not wish to make your own. 



FIG. 3 — TOP StDE OF BOARD contains several traces necessary for 
proper operation. Since board is not pla ted-through, those traces may be 
replaced by jumpers. 
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FIG. 4— LIMIK'S HEAD is at right; tall at left. Dashed line Indicates con- 
nection for 3- lead electret microphone. 



FIG. 5— COMPLETED CIRCUIT BOARD. Piezo sounder is visible at left 
and microphone and C7 at right. 



PARTS LIST 

All resistors Vi-watt, 5% 

R1, R2— 2000 ohms 

R3, R4, R7— 1 megohm 

R5— 100,000 ohms 

R6, R8 — 10 megohms 

R9. R10 — 470 ohms 

R11.R12— 33,000 ohms 

Capacitors 

C1 . C2— 1 .0 (i F, 35 volts, tantalum 

C3, C4— 0.22 ,uF, 35 volts, tantalum 

C5, C6— 0.01 uF, 25 volts, ceramic 

C7— 1 00 nf. 1 volts, electrolytic 

Semiconductors 

IC1— TL062CP or equivalent FET-type 747 

dual op-amp 
Q1 , Q2— MPSA65 Darlington pair 
LED1 , LED2— MV-50 subminiature LED 
D1— 1N914or1N4148 
TR1— piezo sounder (Gulton 105-CFB or 

equivalent) 
B1 — nine-volt battery 
Miscellaneous: PC board, 2 or3-lead elec- 
tret microphone, holder for piezo sounder, 
battery holder {Colectro No. 86 or similar). 
3 /6i-inch brass rod for legs, etc. 

The following are available from MK 
Enterprises, 8911 Norwlck Road, Rich- 
mond, VA 23229: complete kit, $18.95; PC 
board only, $5.00; piezo element with 
holder, $2.25; microphone, 52.00; TL062CP, 
$1.50; battery clip, $2.00. VA residents 
please add 4% tax. 

because CI inhibits the process by try- 
ing to charge itself to a state of equi- 
librium. That effect, coupled with the 
hysteresis effect caused by the offset 
voltage of ICl-b causes the output of 
ICI-a to gate the oscillator (Ql and Q2) 
for several seconds and a chirping sound 
ro is heard from the piezo sounder. A one- 
y shot action prevents the tone emitted by 
O the sounder from retriggering the circuit 
£ and prevents "feedback." 
[r] The component values used in the 
jjj circuit produce a sound similar to a 
& cricket's chirp. They may be changed, if 
5 desired, to modify the sound. For good 
cc performance. though, makesurethatC3 
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FIG. 6— SIDE VIEW OF LIMIK. Legs are made of 3/64 brass rod bent as shown and splayed out to sides. 



is no more than six times the value of 
CI. If less gain is desired, reduce the 
value of R4. 

Capacitor C7 stabilizes the battery 
voltage. The TL062N consumes only 
about 150 M (microamps) and the 
microphone bias-current is about 700 
n A. The nine- volt battery should last for 
a fairly long time as long as the Limik 
doesn't chirp too frequently. 

Construction 

The Limik's components are mount- 
ed on a 1.2 x |. 6-inch PC board, which 
forms the top of the bug's body. Figures 
2 and 3 provide foil patterns for the bot- 
tom and top of the board, respectively, 
but because plated- through holes are 
not required, a single-sided board with 
wire- wrap wire jumpers on the top can 
also be used. An already etched and 
drilled board is also available — see the 
Parts List. 

To give the Limik a symmetrical ap- 
pearance, several components are add- 
ed which serve no real functional pur- 



pose. If you like, you can eliminate re- 
sistor R8 without altering the Limik's 
operation. Capacitor C4 is optional; it 
can be added without seriously affecting 
the quality of the sound. 

Refer to Figs, 4 and 5 as you install the 
components on the board. You'll find it 
easier to start at the oscillator (tail) end 
and work toward the front. All resistors 
should be mounted vertically, with the 
body of the resistor toward the outside 
of the board and the bare lead bent over 
toward the inside. That makes the board 
visually appealing. 

Because of the density of the board, 
use a very fine-tip soldering iron and be 
extra careful about solder bridges. Be 
sparing with the solder. 

After the resistors have been insert- 
ed, soldered, and had their leads 
clipped, the remaining parts can be in- 
stalled in any order. (If you use jumpers 
on the top side of the board, make sure 
they're in place before you mount the IC 
socket.) 

Be sure to observe the polarities of 



CI, C2. C3, and C4. if used, as well 
as those of the two LED's and D 1 . Also, 
make sure that the two jumpers indi- 
cated by "J" are in place. 

When all the on-board components 
are mounted, it is time to install the 
microphone and piezo sounder. First, 
cut four 2-inch lengths of No. 22 solid 
wire and strip the ends. (If the wires are 
of different colors — say red and yel- 
low — they'll enhance the appearance of 
the Limik.) Solder the red wires to the 
positive battery and microphone pads, 
and the yellow wires to the negative 
ones. 

Connect the battery leads to the ap- 
propriate terminals on the battery clip 
and install capacitor C7 across them. 
Again, watch the polarity. 

The original Limik used a 2-terminal 
microphone. The red wire from point 
"M2" was attached to the mike's posi- 
tive terminal, and the yellow one from 
point "Ml" to its negative (case) termi- 
nal. If you use a 3-terminal microphone, 
connect the mike's red lead to + V (point 
"M2"), its audio lead to "Ml", and its 
ground lead to -V. 

Form two lengths of No. 22 solid wire 
as shown in Fie. 6 and connect them to 
the piezo sounder. The original Limik 
used a "naked" sounder that was 
mounted in a Molex holder. The one you 
use may have a case, and the wires can 
be threaded through the holes in the 
"ears" for added support. The other 
ends of the wires are soldered to the PC 
board as indicated in Fig. 6. 

Checkout 

Before you attach the battery clip to 
the PC board, it's a good idea to check 
out the circuit to make sure that it 
works. Now is a good time to make 
other last-minute adjustment*; — such as 
the height of the "eyes" (about 0.2- 
inch) — too. 

Plug IC ! into its socket and then slip a 
9-voIt battery into the clamp and con- 
nectors. When you make a noise (whis- 
tle, clap your hands, shout...) the 
LED's should light and you should hear 
the Limik chirp. 

If nothing happens, first check to see 
that everything— including the bat- 
tery — is inserted properly and in its 
proper place. Make sure that you've sol- 
dered all the points necessary, and if 
you're using jumpers, that they are in 
place. 

You can verify the condition of the 
LED's by temporarily bridging a IK re- 
sistor from their cathodes (banded ends) 
to the negative battery terminal. That 
should cause them to light. 

If the sound from a "naked" sounder 
is raspy, or erratic, check its mounting 
in the holder. The contact pins may need 
to be bent to provide more pressure. 

Finishing up 

When the circuit is working properly. 



clip or file the leads on the foil-side of 
the board as short as possible. Again, 
check for proper operation. 

Now. referring again to Fig. 6. form 
the legs from two 6-inch lengths of J /ifi- 
inch brass rod. Insert them from the bat- 
tery-side of the holder up through the 
PC board. Solder the legs firmly to the 
PC board (bottom and top. if possible) 
and adjust them so the Limik's body is 
parallel to whatever surface it stands on. 

With that, your Limik should be com- 
plete. Have fun — but don't let it "bug" 
you. r-e 
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continued from page 46 



millisecond attack time and a 30-milli- 
second decay time, to handle high-level 
transients, consists of C4, R15. R16, 
and Q3, The output of Q3 feeds into 
summing amplifier IC2-c through R17. 
where it joins the gain-control signal 
that is summed through R18. Op-amp 
IC2-C and transistor Q4 make up a volt- 
age-to-current converter, and the col- 
lector of Q4 supplies the control current 
for the left- and right-channel transcon- 
ductance amplifiers. 

The LED-indicator circuit consists of 
a dual-element (red and green) LED 
driven by two voltage comparators 
(IC4-b and IC4-C). When S2 is in the 
OFF position, the LED's common 
cathode is unconnected: when S2 is on, 
the common cathod is grounded. The 
comparators' reference voltages are de- 
rived from the +l5-volt power supply 
through R49, R50, R51, and R52, The 
reference voltages are slightly higher 
and lower than 5 volts, which is the DC 
voltage that should appear at TP I when 
a 0-dB reference signal is supplied to 
the expander. For low-level signals 
where the voltage at TP1 is less than 5 
volts, IC4-c supplies a current through 
R53 to the green element of the dual 
LED, causing it to light. For signals 
where the voltage at TP1 is exactly 5 
volts, IC4-b supplies a current through 
R54 to the red element of the dual LED, 
causing it to light. Since, at that voltage, 
both elements of the LED are lit, the 
LED will glow with an orange color. If 
the voltage at TP1 slightly exceeds 5 
volts, the voltage from IC4-C is cut off, 
leaving just the red element of the LED 
lit. 

That concludes the theory section of 
the CX expander. A foil pattern for the 
single-sided PC board required is 
shown in Fig. 4 for those of you who 
want to be ready for the construction 
portion of this article, which will appear 
next month. R-E 
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The 830 offers features that are tough 
to match at any price, such as 0.1 pF reso- 
lution, large 3Vi-digit LCD display and fuse 
protection against charged capacitors, 
Basic accuracy is 0.2%, much greater 
than the tolerance of most capacitors. 
Measurement range extends to 199.9 mF 

Simplicity of operation is another 
strong suit for the 830. For checks limited 
to a narrow value range, the "range hold" 
capability can lock the 830 onto one range 
— an added time saver. This feature, along 
with its fast reading time, makes the 830 
especially valuable for incoming 
inspection applications. 

For applications suited to manual 
ranging. B&K-PRECISION offers the 
LED readout 820 at an even lower cost. 

With either B&K-PRECISION 
C-meteryou can, measure unmarked 
capacitors . . . verify capacitor tolerance . . . 
measure cable or switch capacitance.. . 
match capacitors for critical applications 
. . . measure complex capacitor networks 
... set trimmer capacitors. 

Call toll-tree 800-621-4627 for the 
name of your nearest distributor and 
see why B&K-PRECISION is the leading 
supplier of digital capacitance meters. 
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HOBBY CORNER 



A winner of a circuit to keep any young person amused. 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 



WITH THE HOLIDAY SEASON ALMOST 

upon us, this seems as good a time as 
any to close down the idiot box '■con- 
test." Those of you who are regular 
readers of this column know that we 
have been looking for circuits thai have 
no useful purpose, yet put on an inter- 
esting visual and/or audio show— they 
just seem to do a lot. The idea is to 
build one or more of those devices and 
install them into a box that youngsters 
could use as a control panel of an 
imaginary space ship, or in some similar 
way. Just the thing if you need a "dif- 
ferent" last-minute gift for some young 
person. 

While I have not counted how many 
circuits have been sent in. I can assure 
you that there have been a great many. 
You have seen some of them here over 
the past few months, and IT! show you 
others from time to time, although the 
competition is closed. By the way. 
even though the contest is over, if you 
come up with a good one, be sure to 
send it in and let us have a look at it. 

For now. however, here is the "win- 
ner." I will admit that the call was a 
close one. In fact, it was a four-way tie 
nearly until the end. The honors must 
go to MSGT Jerry Duke (APO New 
York) for the circuit that follows. 

Jerry's entry is shown in Figs. 1 and 
2. He uses a CD4060 oscillator/divider 
to drive the rest of the circuit. That IC 
drives a 74154 demultiplexer, the out- 
put of which is latched by four CD4044 
quad R-S latches. The output of the 
latches are displayed on an array of 
LED's that are arranged to spell out 
anything you wish. For good measure. 
Jerry throws in an XR2242 long dura- 
tion timer to add appropriate (or in- 
appropriate) sound effects. 

One way to arrange the LED's is 
shown in Fig. 2. Each array is made up 
of from two to four LED's. The arrays 
are wired into the main circuit at the 
points indicated. You can arrange the 
LED's to spell out anything you wish, 
of course. 

Those LED's do not just turn on and 
off. The circuit goes through 16 cycles. 
On the first cycle, the first array is lit: 
on the second cycle, the first and second 
arrays are lit, and so on. While the 
lights are going through their paces, the 
time constant that determines the fre- 
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TOPICAL LED COMNECTIOM 
PIG. 2 

queney of the XR2242 is being changed 
by the CD4060. The result of that is a 
varying whooping and wailing sound 
that accompanies the LED patterns. 
All-in-all, Jerry's circuit is just right 



for the idiot box; tt is fascinating, yet 
useless! Thanks to him. and all of you 
for sharing your ideas. 

Sidereal clock 

Back in the August 1 98 1 "Hobby 
Corner," I told you about H.C. Gern- 
hart's search for a sideral clock circuit. 
It seems it wasn't astronomy that I had 
forgotten — just logic! Alan Gee (Sunny- 
vale. CA) tweaked me gently about the 
fact that the clock must run fasrer than 
a normal clock. 

He, and a couple of other readers, 
called attention to an article in the July 
1 976 issue of Sky and Telescope maga- 
zine. That article includes a schematic 
and description of a sidereal clock that 
looks quite good. It is highly accurate, 
and does not appear too difficult to 
build. 

The basic idea behind that, and most 

other similar clocks, is to supply an 

extra timing pulse periodically to a 

continued on page 78 
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SABTRONICS NOW OFFERS 
rw- -*»»-- AN ENTIRE RANGE OF TEST 
1 * ne ** AND MEASUREMENT 

INSTRUMENTS AT LOW LOW PRICES 
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Sabtronics SUPERSCOPE 
Model 9005 at super low 
price 



Features: 

ft Sharp clear 3" CRT 
ft Lower threshold triggering: less than 
Va division at 5MHz 

* Sharper focus especially at high 
frequencies 

* Fiberglass pcb 

ft Colour coded input terminals 
ft and a usable response to beyond 
5MHz 



Specifications: 

• Usable bandwidth DC to 5MHz plus 

• Vertical deflection sensitivity: lOmVper divsion 

• Horizontal deflection sensitivity: SOOmV per division 

• Time base sweep frequency: tOHz to 1 QOKHz in 4 ranges 

• Synchronisation: internal and external 

• Size: 202(W) >; 1 60( H) x 306( D) mm 

• Weight: approx. 3.8 kg 



only 
$ 
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Interfaceable DMM Model 
2020 MP 

Features: 

ft 0.1 % basic DCV accuracy 

ft 1 G amps cur renl measurement 
ft 31 ranges and 6 functions 
A Hi power and Lo power Ohms 
ft Unique touch and hold capability" 

ft Batten; or AC operated"" 
ft Interface for mosl popular computers 
included 

Specifications: 

• 3'A digit large 0.4" LED readouts 

• Automatic decimal and minus (-) sign 

• ACV frequency response: 40 Hz lo 
40kHz on 200mV, 2V and 20V ranges 

• Overload protection: 1200V (DC-i-AC 
peak) on all voltage ranges 



"CRT nol included 
'"Batteries or AC adaptor optional 

Give your computer test and measurement capabilities by 5 ' 

using our Interface&bte Model 2020 MP DMM. 
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Features: Low cost Function Generator 

ft Wide tHz lo 200kHz frequency range H ^, M20A 
^ Sine, square, tnangle and separate ■"««** V""""- 1 

TTL square wave output 
ft Continuously variable output lo 

10V P-P 
ft Frequency sweepable over 100:1 

range 
ft Short-circuit proof outputs 
■ft Venter frequency dial with fine 

adjustment control 



Specifications: 

• Frequency range: 1 Hz lo 200kHz in five overlapping decade ranges 

• Waveforms: Sine wave: Distortion <1% from 1Hz to 100kKz; 
<3% from 1 00kHz to 200kHz 

• Square wave: Rise/fall time <:250nsec. Symmetry <98% 

• Triangle wave: Non-linearity <1% to 100kHz 

• Output; Impedance; 600ft short-circuit proof. Amplitude 
{continuously variable}: 1 0V P-P open circuit; SV P-P inlo 600rt 
max. Low Level: -40dB of high output. TTL square wave: >10 std 
TTL toads 

• Sweep input: Impedance: 27kfl Range: > 100:1. Input voltage: 
Up to ± 10V. 




Features: 

ft 9-diglt resolution for more precise 

readings 
ft Excellent 30mV sensitivity up to 

1GHz 
ft 3 switch selectable gate times 
ft 1 0MHz crystal controlled time base 

for greater accuracy 
ft 2 separate inputs for added 

versatility 
ft Front panel sensitivity control 



1GHz 9-digit Frequency Counter 
Model 8000B 
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"Model 861 0B 
600MHz for 
only S1 69 .00 



Specifications: ^^ 

• Frequency range: Model BOOOB: 10Hz-1GHz in 3 ranges Model 
B610B: 10Hz-600MHz in 3 ranges 

• Display: 9-digit 0.4" [10 mm) LED with automatic decimal point; 
separate LED gate activity Indicator 

• Resolution: 1 0MHz range: 0.1 Hz with 1 0s gate lime. 100MHz range: 

| 1 Hz with 10s gate lime. 600 MHz/ 1 GHz range: i ohi with 1 0s gate time 
'• Sentitivily: <20mV rms, 10Hz- 100MHz; <30mV rms, 100-600MHz; 
<35m V rms, 600M Hz- 1 G Hz 

• Input impedance: Input A-IMfV lOOpF. Inputs -50ft nominal 

• Time base: Frequency: 10MHz. Setability ±2ppm. Temperature stability: 
±1ppmfrom 10 40^. 

• Gate time: 0.1 second, 1 second, 10 seconds switch selectable. 



AUTORANGING DMM Model 2040 with 
10 amps current measuring capability 

This is a very sensitive, general purpose instrument which 
provides the facilities and qualify required by today's electric/ 
electronic technicians and engineers. 

Specifications: 

• Display: Numerical display: 3.5 digit LCD, maximum reading 
1 999. Unit and sign; mV. V, mA, A, II, Kn, AUTO, BATT, 
ADJ, LO. -. AC 

• Range selection: Autoranging on VOLT and OHM 

• Polarity: Autopolarity. (-) sign when minus, [+) sign is 
implied and is not shown 

• Battery warning: LO BATT sign 

• Sampling rate: Two times per second 

• Power consumption: 5mW typically 

• Power supply: Two 1 .5V batteries, type UM-3 or AA 

• Battery life: 300 hour continuous operation 

• Overload protection: One 3 A 600V, BBS type (use and 
one 0.3A 250V, 5 x 20 mm fuse for OHM and mA ranges 

$• Operating temperature and humidity: to +40*C, less than 
80% 
M ^% ^\ Q Q • Zero adjustment: Zero adjustment by ZERO ADJ . 
I #LI Keyswitch 

I f ^^ • Low power OHM ranges: For in-circult resistance 

I mmt ^# ■ measurements at vollage levels below 0.33 votts 

Features: 

ft Easiest operation: AUTORANGING SYSTEM requires no range selections 
ft Easiest reading: Automatic indications of units, signs, polarity, decimal point, 

overrange and battery warning 
ft Low battery consumption of SmW: 300 hour continuous use with two 1 ,SV batteries. 

type UM-3 or AA 
ft Difference Measurements: This instrument can be used like a galvanometer 
ft Ultimate Portability: Actualized tight weight and compactness in excellentry designed 
ABS cases 





Low Cost 
Handheld DMM 
Model 2038A 

Features: 

ft 3Vi-digit LCD display 
ft 0.6% basic DCV 

accuracy 
ft DC voltage: 1000V 
ft AC voltage: 750V 
ft Input impedance: 10MI1 
ft Low battery indicator 
ft High impact ABS case 
ft AC/DC current: 2 amps 
ft Overload protection 
ft 2000 hours battery life 
ft Auto zero sOQl 00 



Solder I ess Breadboard 
Model 356S 

Features: 

ft 3 terminal strips 5 distribution strips 

ft Aluminium plate 

ft Size; 200x175x8 mm actual area 

of breadboard 
ft Silver-plated contacts 
ft Accept all DIP size including RTL, 
ft DTL and CMOS devices 
ft Interconnect with any solid 20 to 

29AW6 (0.3-0.8 mm) wire 
ft Breadboard elements are mounted 

on ground plane, ideal lor high 

frequency, high speed and tow 

noise circuit 

Other models also available. 




/ 



J 



Logic Probe Model LP-1 

Features: 

ft Input impedance: 100KI"! 

ft Operating frequency: 10MHz 

ft Min. detectable pulse width; 50nsec. 

ft Input overload protection: ±50V 

Cont. 
ft Power requirements: 5 to 15V less 

than 30mA. 
ft LED indicator for HI and LO 
* Memory and DTL/TTL CMOS 

*"**' $ Oil 95 
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We also have many other products. Contact us for our full catalogue- 
Ordering Information: 

Domestic: Shipping and Handling, add 10% ol purchase up to $100.00. add 5% on orders 
overS 100.00. 

For orders can: (8131 623 2631 9AM toSP.M EST. 

We accept Master Charge or VISA Credit Cards Florida residents add 4% Sales Im. 
Overses orders: Add $25.00 for all instruments except Model 9005 Scope: Add S65.00 or 
ask us for a list of our overseas distributors 



INTERNATIONAL INC. 

Sabtronics International. Inc., 5709 N. 50th Street. Tampa, FL 33610 USA 
Telephone (SI 3) 623 2631 
Telex SOB 700 sab tpa 
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standard digital-clock IC. It seems that 
if an extra pulse is provided after every 
365th regular pulse, the clock will differ 
from sidereal time by less than a minute 
a year. While additional circuitry can 
be added to increase the accuracy, the 
small difference should not be a prob- 
lem for most applications. 

Paul Beckman (Texas A&M Uni- 
versity) and Bob Schalk (Clearwater. 
FL) both sent in good looking designs 
that they developed themselves. Space 



doesn't permit showing them here, but 
Paul makes the point that provision 
should be made for a battery back-up in 
case of a power failure. 

Thomas Troutman sent us some 
helpful information and also said that 
by the time you read this he will have 
available clock kits and assembled 
units. You can contact him at Antares 
Electronics, PO Box 32802. Phoenix. 
AZ 85064. 

Thanks to all of you for helping out. 



Catching up with the mail 

The mailbag has been unusually 
heavy the last few months, and I want 




IS PROUD 
TO INTRODUCE 
Non-Linear Systems 



High Quality Oscilloscopes 

Backed by 

A Two- Year Warranty 



'(Exception: model MS-23Q is sltghtly deeper, if 3 6". and heavier. at J.6 lbs.} 
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THE TEST EQUIPMENT 
SPECIALISTS 

TOLL FREE HOT LINE 
800-223-0474 

5* WEST <5ttl STREET. 

N£WVORK.N.Y 1 GO 35 2 1 2 ■ e3 7 ■ 2 2 2 4 
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Non-Linear Systems' trio of mini- 
scopes are accurate, affordable, 
portable. And there's one to match 
nearly every budget and need. 
Standard features on all models 
include an input impedance of 1 
megohm with 50 pF; maximum in- 
put voltage of 350 V; trigger modes 
in auto, internal, external and line; 
slope that's + or — selectable; 
graticule (4x5 division of 0.25" 
each); dual power sources operat- 
ing either internally from recharge- 
able lead acid batteries or external- 
ly from 115 VAC or 230 VAC (50-60 
Hz) via plug-in transformer; handy 
size (2.9"H x 6.4"W x 8.0"D) and 
weighs just 3 lbs.* 

Check the chart below for de- 
tails of model features and specifi- 
cations. 
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The remarkable Touch Test 20 DMM. Wilh 
the Touch Test 20 Non-Linear Systems intro- 
duces the 2 lb. 4 oz. test lab. Now, with 20 
key test functions at your fingertips (plus the 
ability to measure 10 electrical parameters 
and 44 ranges), you can take one lab to the 
field instead of a cumbersome collection of 
individual testers. 

The new Touch Test 20 D M M features: 

• Built in temperature measurement (including probe; 
F* and C) 

• Capacitance measurement 

• DC Voltage (200 MV - 1000V) 

• AC Voltage (200 MV - 1000V) 

• DC Current (200 |<A - 10 A) 

• AC current (200 tiA- 10A) 

• Resistance (200 i! - 20MI1) 

• Diode Test 



to thank each of you who has sent in a 
suggestion or question. I especially 
enjoy seeing those solutions to other 
readers' questions — you come up with 
some good ones. Thanks for taking the 
time to write. 

For those of you who enclosed self- 
addressed, stamped envelopes and are 
looking for direct responses, please be 
patient. In addition to the increased 
mail, I am still having trouble catching 
up because of a recent change of 
address. Eventually I will get caught up 
with everything. (Weil. I can dream, 
can't I?) 

Remote flash trigger 

Many of you have written to say that 
the iight-activated SCR (LASCR) used 
in the slave-flash circuit (July 1981) is 
no longer stocked by Radio Shack. 
Palmer S wails (San Antonio. TX) wrote 
to let us know that a suitable replace- 
ment is available from Solid State Sales 
{PO Box 74D. Somerville. MA 02143). 
Their toll -free telephone number is 
1-800-343-5230. 

While we do try to keep things as 
current as possible, you should be 
aware that considerable time may elapse 
between the development of a circuit, 
my write-up of it. and its appearance in 
your copy of Radio-Electronics. Oc- 
casionally, unanticipated changes will 
take place. In such a case, do what 
Palmer did — he just called the toll-free 
numbers of our advertisers when he 
could not find the part locally. 

Reader requests 

W.D. Ennis of Idaho Falls. ID is 
looking for a circuit to measure the 
velocity of a bullet. That would be 
handy for those who load their own 
ammo. 

Leonard Eisner of New York. NY 
needs a circuit that will turn on an LED 
at 9 volts, and turn it off when the volt- 
age falls below that point. He wants the 
device to be safe up to at least 15 volts. 
I'm not sure what he wants to use it for, 
but what can you come up with? 

Lester Jernigan of Jacksonville. FL 
wants to expand the bandwidth of his 
oscilloscope. Short of a major rebuild- 
ing job. do you know of anything that 
will convert the signal down in fre- 
quency and will also provide a useful 
display? 

Ward Pearce of La Grange. GA is 
looking for a way in which he can dis- 
play all eight ignition patterns in parallel 
on his scope. 

Donald Carter of Cincinnati. OH is 
looking for a way to make a bank of 
potentiometers programmable. That 
would be useful for music synthesizers 
and other sound generators — it often 
takes a long time to set the controls on 
those for exactly the sound you want. 
Any help on this one? r-e 
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Introducing 
the first no crystal hand-held 

The Bearcat 100. 



Now you can have the 
one scanner you've always 
wanted— a no crystal, fully 
synthesized hand-held 
scanner. The incredible, 
new, Bearcat 100. 

Push button programming. 

The new Bearcat 100 works just like 
the full size, no crystal Bearcat Scan- 
ners. Push button controls tune in all 
police calls, fire calls, weather warn- 
ings, and emergency information 
broadcasts, the split second 
they happen. Automatically. 

All the features you want. 

16 channels for storing 

© 1981 Masco Corp. of Indiana 




frequencies. 8 band coverage — 
including high, low, UHF and "T" 
public service bands; both the 70 cm 
and 2 meter amateur bands; plus, for 
the first time ever, both the military 
and federal government land mobile 
bands. Both automatic and manual 
search, lockout, scan delav, direct 



channel access. Even a liq- 
uid crystal display. Flexible 
antenna, earphone, AC 
adapter/battery charger and 
carry case are included. 

Your Bearcat Dealer wants 
to hand you an earful. 

See your Bearcat Dealer now for a 
demonstration of the amazing, new 
Bearcat 100. Get complete informa- 
tion about the world's one and only 
hand-held, no crystal scanner. 



BEARCAT 

SCAN! 



EJectE, 



Eleclra Company 



Division of Masco Corp. of Indiana 
300 Easi County Line Road 
CumberJand, Indiana 46229 
International Business Office 
Suite 102. 1828 Swill 
Norm Kansas Cily, Missouri 641 16 
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FM for CB: Won't they ever learn? 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 



CITIZENS-BAND OPERATORS AND THE FCC 

have been at odds since the inception of 
the service. The problem, at least as 
seen by the FCC, is that the public has 
refused to fit the mold of an "uplifted" 
citizens' radio- service. Instead, the re- 
sult has been a new class of lawbreak- 
ers, with more unlicensed CB'ers now 
using the service than "legals." 

Do you think that anyone has learned 
anything from our CB version of 
Prohibition? Probably not. judging from 
the contortions that the FCC's European 
counterparts are now going through in 
an attempt to hold off those who want 
an "unrestricted" CB service on the 
Continent. The contention this time, 
though, is over an interesting technical 
variation — a CB service using FM. 

The first reaction to FM for the CB 
service is approval. After a!!, FM 
would reduce impulse-noise inter- 
ference, greatly increasing the "effec- 
tiveness" of CB communications. In 
fact, using FM for the U.S. CB service 
had once been considered and recently 
the idea has been revived because of 
the European interest. 

But is FM really an improvement for 
CB? Consider the reasons behind the 
European interest in FM-CB. European 
manufacturers, who have always pre- 
ferred a protected market for their 
products, are trying to avoid the fate of 
the U.S. CB industry — which, although 
initially successful, was eventually 
wiped out by the imports. The feeling 
among the Europeans is that, since the 
Asian manufacturers are currently 
producing AM transceivers for the 
U.S. market, they are unlikely to retool 
their facilities to produce FM units for 
the much smaller European one. 

That, however, has nothing to do 
with the question of FM's benefits. For 
an answer, you have to consider 
whether or not FM really improves the 
effectiveness of the service — and it all 
depends on who is defining the term 
"effective." It appears that the European 
officials equate effectiveness with 
short range — European output-power 
levels are unusually low. In fact, the 
Dutch originally permitted a maximum 
output of only 0.5 watt, AM. Because 
of that, the signal range was next to 
useless, and the system bombed. Finally, 
in an attempt to prevent the high-power 



bootlegging that occurs here, the Dutch 
instituted a 40-channel FM-CB service 
with a maximum output of 2 watts. Un- 
fortunately, many Dutch CB'ers are 
studiously avoiding that service. 

Elsewhere in Europe, CB'ers have 
shunned FM like the plague. Tune 
across 1 1 meters in France and you'll 
notice that the band is bursting with 
AM. The same holds true in Germany. 
In fact, if you get stuck anywhere in 
Europe and call for assistance using 
AM, you'll probably raise someone. 

Capture effect 

Why the opposition to FM? Simply 
because it does not work for CB. One 
of FM's strong points is the capture 
effect — the ability of the strongest sig- 
nal on or near the frequency to wipe out 
completely any weaker signal. Tech- 
nical experts claim that because of the 
capture effect FM enjoys sharply re- 
duced interference from co-channel sig- 
nals. While a co-channel AM signal 
with only 1/100 of the strength of the 
other can cause considerable inter- 
ference, even poorly designed FM de- 
tectors have no problem in locking onto 
signals in the presence of co-channel 
interference as much as 1/10 as strong. 

But that is precisely what the Euro- 
pean CB'ers object to. They claim that 



using FM they cannot hear "breakers," 
and that distant emergency signals can- 
not avoid being "killed" by the capture 
effect, making 1 1 meters useless. 

FM is easy 

What about the hope that an FM-CB 
system will remain immune from foreign 
competition for a long time? That hope 
is based on the belief that the conver- 
sion of American transceivers (as all 
AM transceivers are called in Europe, 
regardless of their place of manufacture) 
to FM at a reasonable cost will be im- 
possible until new IC's are developed. 
However, that IC is already here. 

Figure 1 is a schematic for an FM de- 
tector that can be added to any AM re- 
ceiver with a 455-kHz IF. The circuit 
originally appeared as a "weekend 
project" in the March 1981 issue of 
Haui Radio magazine. It can be built on 
a piece of perforated board not much 
larger than two postage stamps. 

The heart of the circuit is an MCI 358 
IC. It was originally intended for use in 
TV -sound circuits, where the transmitted 
FM-deviation is 25 kHz, It also works 
well for NBFM (Narrow Band FM). 
The device contains an IF amplifier, an 
FM detector, a limiter, and an audio 
preamplifier. Alignment could not be 
continued on page 82 
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•NOTE: IF THE I-F TRANSFORMER DDES 
NOT HAVE ITS OWN RESONATING CA- 
PACITOR ACROSS THE PRIMARY, C2 
MUST BE ADDED, THE VALUE OF WHICH 
VARIES DEPENDING ON THE TRANSFDRMER, 
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You're on the spot. 
Any set you tell your 
customer about has a 
chance of failing sometime. 

But though we're not 
saying we're perfect, we'd like 
you to recommend RCA. 
Because we're sure your 
customer will love its picture 
performance. 

You can find the 
problem and repair it 
quickly if anything does 
go wrong. Because with 
RCA's unitized chassis, 
failures are easy to handle. 



get? 

RCA gives frequent 
hands-on workshops, as 
well as lectures. So when 
failures do occur, you'll 
be ready 

RCA has more than 
500 parts distributors 
nationwide. We have this 
large network because we 
don't want you to have to 
wait too long for parts. 

We also keep your 
inventory expenses lower by 
using components instead of 
modules, in most circuits. 



ft 



We know your 
customers think you're 
responsible for everything 
about their sets. 

Good and bad. 
And that's why we here 
at RCA are doing everything 
possible to make sure that 
when you finish a service call, 
everybody's smiling. Your 
customer's happy with your 
recommendation. 
And you're still the 
expert. 



ItC/l 

RCA IS MAKING 
TELEVISION 
BETTER AND BETTER 



For your Tree subscription to RCA COM- 
MUNICATOR, our imtp;uiric of news ;ind advice Tor 
service technicians, write RCA, I>epl. 1-455.600 North 
Sherman Drive, Indianapolis, [N 4620): 
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IMPROVE 
SHORTWAVE 
RECEPTION 
FOR ONLY $23.95! 

E.O.C. ANTENNA & BOOSTER 

•Eliminates Costly Antenna Installation 

•No Extra Tuning 

•Low Power Consumption 

•No Grounding Required 

•High Efficiency 

ONE 

YEAR 
GUARANTEE 

ONLY 
$23.95 

Postage Paid 
Two Week Delivery 

Electronic Overseas Corp., Inc. 

214 E. Franklin Avenue, Midland Park, N.J. 07432 




address 



city 



slate 



NJ residents add 5% sales tax. 
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easier: simply adjust the slug of the IF 
transformer for the "cleanest" audio 
output from a received signal or a tone- 
modulated FM signal -generator. In 
fact, most inexpensive AM signaJ-gen- 
erators have so much FM modulation 
that you can use an AM test- signal and 
adjust the transformer for the least-dis- 
torted sound between two peaks of a 
high-level (but distorted) tone. 

You can convert the transmitter sec- 
tion of a transceiver using standard 
techniques. (Editorial note: FM is illegal 
for CB use in this country. The conver- 
sion mentioned is for use by licensed 
radio amateurs in the appropriate 
amateur hands.) The whole project 
should not cost more than $25.00. 

For you amateur-radio operators 
itching for something to build, con- 
sider converting an unused CB trans- 
ceiver for 1 0-meter FM. For amateur 
use. FM works well. FM is essentially 
noise free, and the capture effect is an 
asset on the 1 0-meter band because the 
"breaking" procedure is not a problem 
for an experienced operator who is 
already used to pausing for a second or 
two before transmitting. The conver- 
sion shouldn't take more than a long 
weekend to complete. R-E 
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Microcomputer-Controlled 
Autoranging DMM Model 2845 



■ Long life, high reliability 

Four hermetically sealed reed relays perform 
range switching with virtually no contact wear. 

■ Microcomputer Intelligence 

Designed around 4-bit microcomputer. Analyzes 
stored data and range that provides greatest 
display resolution. Program memory capacity 
1024 x 8 bits of ROM supported by 48 x 4 bits ol 
data memory RAM 



■ Computer stabilized accuracy to 0.1% 

■ Auto -perfection 
Selects range for maximum resolution 

■ Audible continuity indicator 
Built-in audible tone generator 

■ G-MOV overload protection 
Provides AC and DC voltage range protection to 
1000 VDCorACpeak 

■ Shielded in RF fields 
Accuracy maintained in RF fields 

.. in stock and available for immediate delivery. 



Dual Trace 5" 

30 MHz Triggered Scope 

Model 1479A 



Sweep Function 
Generator 
Model 3020 



Semiconductor 
Transistor Tester 
Model 520B 






Portable Digital 
Capacitance Meter 
Model 820 




& 



Buy any of these instruments and get a FREE Bonus Gift! 



MLPrices TOLL FREE 

(800)645-9518 

\ » * .n M V ^MAraN fulfil 7R9-m5fl 




nNV Slate call 1516) 752-0050 



855 Conklin St. Farmingdale. N.Y. 11735 




■ Master Charge 

■ BankAmericard 

■ VISA ■ COD 

■ Money Order 

■ Check 
COD's extra 




LCD HAND HELD 
MULTIMETER 



TM354 3Vi Digit 

• DC Volts: ImV to 1000V* AC Volts: 
5O0V AC rms • DC current : 1uA to 2A 

• Resistance : into 2Mfi • Diode Check 

• Ba sic sccu racy :±(0.7S% of reading 
+ I digit) • Battery life : Typically 2000 
hours 




GOLD MEDAL WINNER 



TM351 3 Vi Digit 

• DC and AC Volts : 100>V to 1000V I7S0V AC rms) 

• DC and AC current : 1 0OnA to 10A (20A for 10 sacs) 

• Resistance : 1 00 mi I to 20Mfl • Diode check • Basic 

accuracy : + (0.1% of reading + 1 digit! • Battery life : up to 

4000 hours 

TM353 3' i Digit 

• DC and AC Volts : 1 00>V to 1 000V 1750V AC rms) • DC and AC current : 1 00n A to 2A 

• Resistance : into 2QMQ 9 Diode check • Basic accuracy : ± (0.25% of reading + 
1 digit) • Battery life : Typically >3000 hours • $159 fine, battsj. 



SC1 10 SINGLE TRACE LOW POWER 2" OSCILLOSCOPE 

This truly portable oscilloscope, the only British product to win a Gold Medal at the 
19BO Brno Trade Fair, boasts the following specification: • Bandwith : DC to 10MHz 

• Sensitivity : lOmWdivto SGWdiv* Sweep Speeds ; 0. Vsecs/div to 0.5 secs/div 

• Po we r Requ i reme nts : 4 to 1 0V DC from 4 'C cells or AC adaptor • Size and weig ht : 
255 x 150 x 40mm; SGGgmsexcl. batteries 





DM350 VA Digit; 

34 ranges: 0.1% basic accuracy 



DM235 31/j Digit; 21 ranges; 0.5% basic accuracy: S69.95 
PDM35 ZVi Digit; Hand held: 16 ranges; 1% basic accuracy: £33.96 




TF040 8-Digit LCD 

• Frequency Range : 10Hz- 
40MHz Ito 400MHi with TP600) 

• Sensitivity : 40mV rms • Timebase 
accuracy : better than 03 ppm # Battery life : 

Typically 80 hours 

TF200 8-Digit LCD 

• Frequency Range : IOHj-ZOOMHi (to SOOMHl with TP600I • Sensitivity : 10mV rms 
20Hz-100MHz, 30mV rms 1QHi-20Hi. 100MHr-!OOMHi •Timebase accuracy ; hetter 
than 0.3 ppm • Battery life : Typically 200 hours • $299 line, batts). 

PFM200 8-Digit LED Hand Held Meter 

• Frequency Range : 20Hz-2OOMHi (to 600MH* with TP«O0) •Sensitivity : Typically 
1 0mV • Timebase accuracy : batter than 2 ppm • Battery life : Typically 10 hours 

• $99.95 

TP600 600MHz Prescaler 

• Frequency Range : 40MHz to BOOM Hi t 
500m V peak- peak • $79 



Sensitivity : lOmV • Output : Typically 



TG100 100kHz 
Function Generator 

• Frequency range : 0,1 Hi to 100kHz 

• Functions : Sine. Square, Triangle and DC from variable 

60041 output • Output range : 1 mV-10V peak-peak • DC offset range : 

±5V •TTL output • External sweep : s3O0:1 linear range 



STOP PRESS TGI 02 2MHz Function Generator S299 



TG105 5MHi Pulse Generator 

• Period : 200 n sec to 200ms (5MHz toSHzj 9 Pulse width : lOOnsecto 100ms* 500 
output range : 0.1V-10V • TTL output # Sync, output # Operating modes: run, 
external trigger, external gate, manual l-shot or gate • Complement and square 
wave • $1 §9 



THANDAR SATISFACTION WARRANTY: 

If for any reason, whatsoever, you are not completely satisfied with your purchase, return it 
within 30 days of purchase date for a full refund - it's as simple as that I 



TO ORDER CALL TOLL FREE: 800-526-531 1 

We accept Master Charge or Visa 



New Jersey Residents add appropriate Sales Tax. Prices shown in U.S. currency only. 

POSTAGE AND HANDLING up to $100 add $3. Over $100 add $5. 

THANDAR ELECTRONICS INC 
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RO. Box 8247, Haledon, New Jersey, 07538 Tel: 201-790-3141 
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HO OTHER SCHOOL CAH MATCH 

NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS, 
DIGITAL SYSTEMS AND MORE, WITH STATE OF THE ART EQUIPMENT 
YOU ASSEMBLE AND KEEP 



Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that enables you to 
train for this booming field by working with 
your own production-model microcomputer. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize problems 
and solve 
them. 



Send for the full color catalog in the elec- 
tronics area of your choice -discover all the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 




We 

believe 
that training 
on production- 
model equipment, 
rather than home-made learning devices, 
makes home study more exciting and rele- 
vant. That's why you'll find such gear in most 
of NTS's electronics programs. 

For instance, to learn Color TV Servicing 
you'll build and keep the 25-inch (diagonal) 
NTS/HEATH digital color TV. 

In Communications Electronics you'll be 
able to assemble and keep your own 
NTS/HEATH 2-meter FM transceiver, plus test 
equipment. 

But no matter which program you choose, 
NTS's Project Method of instruction helps you 
quickly to acquire practical know-how. 






NATIONAL 

TECHNICAL 

SCHOOLS 






l.TheNTS/RockwellAIM65 
Microcomputer A single board unit 
with on-board 20 column alphanumeric 
printer and 20 character display. A 6502-based 
unit 4K RAM, expandable. 2. The NTS/KIM- 1 
Microcomputer A single board unit with 6 digit 
LED display and on-board 24 key hexadecimal 
calculator-type keyboard. A 6502 based 
microcomputer with IK RAM, expandable. 
3. The NTS/HEATH H-89 Microcomputer 
features floppy disk storage, "smart" 
video terminal, two Z80 micro- 
processors, 16 K RAM memory, expand- 
able to 48K. 4. The NTS/HEATH GR- 
2001 Digital Color TV (25" diagonal) 
features specialized AGC-SYNC muting, 
filtered color and new solid-state high 
voltage tripler rectifier. 



TECHNICAL TRADE TRAINING SIMCE 1 3D5 
Resident, and Home-Study Schools 

4000 SO. FIGUEROA ST.. LOS ANGELES. CA. 90037 g* »\ 

NATIONAL TECHNICAL SCHOOLS*" 

4000 Soulti Figueroa Streef. 

Los Angeles, California 90037 Dept. 206-121 

Please rush FREE color catalog on course checked below 




: ! MicroComputers'MicroProcessors 

□ Communications Electronics 
Digital Electronics 

□ Industrial Technology 



I Auto Mechanics 
□ Air conditioning 
— Home Appliances 

: Color TV Servicing 



Name 



-Age 



Address 
Apt 



City 



State 



Zip 



□ Check if interested in G.I. information. 

"~ Check if interested ONLY in classroom training in Los Angeles. 
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COMPUTER CORNER 



What software is, and what it does. 

LES SPINDLE* 



IN THE MOST GENERAL SENSE. SOFTWARE 

is what you need to get a computer to 
perform its intended function. Software 
can be recorded on the printed page, on 
cassette, or on disk. Reading the data 
off a page and feeding it manually into 
the machine (most commonly via a 
typewriter-like keyboard like the one 
shown in Fig. I) is also the most time- 
consuming method. Feeding the data 
into the computer's memory from a 
pre-recorded cassette or disk is a much 
more efficient process. 




FIG. 1 



The computer user's first encounter 
with software is usually the documenta- 
tion supplied with the hardware. Op- 
erating procedures, the user's manual, 
tips on the particular language syntax — 
and all the other information needed to 
prepare the machine for operation — is 
classified as "documentation." How 
clearly and thoroughly the step-by-step 
guidelines are set down will determine 
how successful the user is in operating 
the equipment. 

Of special importance is the user's 
understanding of the computer lan- 
guage^) used by his or her equipment. 
Just as people have devised physical 
sounds to represent objects, actions, 
and ideas, computers must have 
methods of accepting symbols that can 
be understood in order to be processed 
as data. Humans communicate by pro- 
ducing symbols (words) with their 
voices: the computer communicates by 
using symbols in the form of electrical 
impulses. And, just as humans have de- 
vised letters to convey their language 
on the printed page, a computer lan- 
guage needs to have its own set of 

'Associate Editor, Interface Age Magazine 



symbols that can be read and under- 
stood by the user. When the user 
punches the various symbols on a key- 
board, the computer translates the 
symbols into the electrical signals that 
tell the computer which function it is to 
perform. 

Just as there are many different lan- 
guages spoken around the world, there 
are many different computer languages. 
The most basic, machine language, is a 
rudimentary method of communicating 
directly to the computer through a sys- 
tem of binary digits. All computers 
have electronic circuits designed to de- 
tect voltage levels designated as I's or 
O's. Those are coded to represent a set 
of instructions. 

The instruction codes are built into 
the microprocessor, or central process- 
ing-unit (CPU), and are usually different 
for each type of microprocessor. By in- 
putting data using the machine's ele- 
mental binary language, communica- 
tion is possible; but the process is long, 
tedious, and undesirable for efficient 
use of the computer. 

One of the major problems with using 
machine language is that every com- 
puter instruction is a long string of I's 
and O's, To make those instructions 
more understandable, assembly lan- 
guages were devised. Those languages 
made it easier to work with computers 
by assigning a name or "mnemonic" to 
each instruction. 

While assembly language is easier to 
use than machine language, it is still 
machine-dependent, and programming 
with it is still a long and tedious process. 
That is why various high-level languages 
were developed: they allow the user to 
work in a language that is closer to 
English, thus improving efficiency and 
simplifying communications. Those 
languages include BASIC, Fortran, 
Cobol, and Pascal, 

BASIC (Beginners 411-Purpose Sym- 
bolic /nstruction Code), the most wide- 
ly used and familiar language, is easy to 
learn because of its English-like state- 
ments and simple syntax. It is used in 
business and commercial applications, 
as well as for education. In BASIC, 
each line begins with a number that 
identifies it and specifies the order in 
which the statements are to be per- 
formed. The computer does the sorting 



of the program before it is run, so state- 
ments do not need to be input in any 
particular order. 

Fortran (FORmula 77?A Ablation) is 
used most commonly for mathematics, 
engineering, and science problems. 
Cobol (COmmon Business Oriented 
/Language) is used most often in busi- 
ness and data-processing applications. 
Like BASIC, its format is simple and 
understandable for those with little 
technical knowledge. Pascal, named 
after the 18th century French mathe- 
matician Blaise Pascal, was developed 
in 1970 by Nilus Wirth of Zurich, 
Switzerland, to alleviate the burden of 
long lists and cumbersome sequential 
processes required by BASIC. It stan- 
daridizes the language structure, 
making it easier for one person to un- 
derstand programs written by others. It 
is used in a rapidly growing number of 
applications. 

As important as the language is the 
choice of an operating system. Essen- 
tially an "agent" between the hard- 
ware, the software, and the user, an op- 
erating system is a set of programs that 
manage collectively all of the resources 
available to the computer — including 
the CPU, the peripheral devices, and 
the software. For example, few users 
would be able to tell a disk drive to pick 
a track and sector to write data on. The 
file-management system will handle 
that task. 

One advantage of an operating sys- 
tem is software compatibility. Software 
written in a high-level language is 
usually designed to interface to an op- 
erating system, which then interfaces 
to the hardware. Such software is easy 
to adapt to different hardware con- 
figurations — and even to a different 
computer entirely, as long as the op- 
erating system is the same. 

An operating system is essential for 
the user who plans to write his or her 
own programs, as tt provides a number 
of utility programs that make the de- 
velopment of application programs 
faster and less expensive. The primary 
duties of an operating system can be 
divided into four main categories. The 
first is file and software management. 
The system will include a large library 
of programs and files generally needed 
continued on page 90 
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INTERTEC SUPERBBAIN 64K RAM 

$2799 
QDSUPERBRAIN $2999 

NEC5510SPINWRITER(771Q) $2345 
NEC 5520 SPINWRITER (7720) $2695 
NEC 5530 SPINWRITER (7730) $2345 
NEC 12" MONITOR $ 229 
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OKIDATAM1CROLINE-80 $ 399 

OKIDATAMICROLINE-82 $529 

OKIDATAMICROLINE-83 $ 769 

DIABLO 630 $1995 

APPLE il PLUS 48K $1139 

APPLE DiSK w/3.3 DOS Controller 

$ 525 
APPLE DISK w/o Controller $ 449 
HAZELTINE1420 $ 799 

NORTHSTAR HORIZON II 32K QD 

$2925 
AN A D EX DP-9500/950 1 $ 1 249 

TELEVIDE0912C $ 669 

TELEVIDEO920C $ 729 

TELEVIDEO950 $ 929 

CBM 8032 COMPUTER $1149 

CBM 8050 DISK DRIVE $1349 

CBM 4032 COMPUTER $1029 

CBM 4040 DISK DRIVE $1029 

CBM 4022 $ 649 

CBMVIC-20 $ 269 

LEEDEX/AMDEK100 $ 139 

LEEDEX/AMDEK100G $ 169 

LEEDEX/AMDEK COLOR-1 13" Color 
Monitor $ 329 

MICROTEK 16K RAMBOARD for Atari 

$ 79 
MICROTEK32K $ 149 



EAST COAST 

1-800-556-7586 

WEST COAST 
1-800-235-3581 



PRICES ARE SUBJECT TO 
CHANGE WITHOUT NOTICE. 




ATARI 

ATARI 400 



800 16K and 
Bracelet 

*\ FREE!! 

{Actual size 
Genuine 14K 24.95 retail) 



1 6K Personal Computer 



$349 



ATARI PERIPHERALS 

410 Program Recorder $ 60 

B10 Disk Drive $449 

820 40 Column Printer $299 

822 40 Column Thermal 

Printer $349 

825 80 Column Printer $599 

830 Acoustic Modem $159 

850 Interface Module $139 



ATARI ACCESSORIES 

CX852 8K RAM Memory 

Module $39.95 

CX853 16K RAM Memory 

Module $89.95 

CX30-04 Padd 1 e Con t ro 1 1 e r 

(pair) $15.00 

CX40-O4 Joystick Controller 

(pair) $15.00 



With any purchase of ATARI Hardware or Software over $500 
you can buy the bracelet for only $9.95. 

CARRY THE COMPLETE LINE OF ATARI SOFTWARE. 
CALL FOR THE SUPER 



WEST COAST 
1-800-235-3581 

OMEGA SALES CO. 

3533 Old Conejo Rd. #102 

Newbury Park, CA 91320 

1-805-499-3678 

CA. TOLL FREE 1-800-322-1873 




EAST COAST 
1-800-556-7586 

OMEGA SALES CO. 

12 Meeting St. 

Cumberland, Rl 02864 

1-401-722-1027 



OMEGA SALES CO. 
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by the user. Upon request by the user, 
the system will retrieve the desired pro- 
gram from disk and bring it into main 
memory for immediate accessibility. 

A second important function is man- 
aging input/output devices and periph- 
erals — printers, terminals, etc. When 
writing a program, the user only needs 
to be concerned with what he wishes to 
do with a given peripheral device; the 
operating system will provide the de- 
sired code. That greatly reduces the 
time it would take to develop routines 



to communicate with the peripherals. 

Third: the system will manage the 
computer's memory. The transfer of 
programs into and out of memory is 
done automatically; the system deter- 
mines where the program is to be 
stored in memory. 

Finally, but certainly not least im- 
portant, the system works as a sort of 
taskmaster for the CPU. Since the CPU 
performs all of the arithmetic and logic 
functions, and routes all of the data 
through the computer, it is a very busy 
part of the machine. The operating sys- 
tem controls the CPU at all times, and 
assigns new tasks instantly when it de- 
tects that the CPU is sitting idle. That is 



; IS PROUD 
TO INTRODUCE 
The HITACHI Line 

of High Quality Oscilloscopes 
Ail Hitachi Instruments 

Are Backed by 
A Two-Year Warranty 
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Hitachi Oscilloscope V-302 B 
DC-30MHz dual- trace 




1 TV sync-separator circuil 

2. High-sens i I ivily ImV/dlv (5 MHz) 

3, Signal delay line 
A. X-Y opera I ion 

5. Sweep-lime magnilier (10 limes) 

6, Trace rolation 

?. Z-axis input (intensity modulalion) 



THE TEST EQUIPMENT 
SPECIALISTS 

TOLL FREE HOT LINE 

800-223-0474 

M WEST 45ltl STREET. 
NEW YOBK, N.V. 1O03O 212-se7-Z22< 



Hitachi Oscilloscope V-152 B 
DC-15MHI dual-trace 




1 TV sync-separalor circuil 

2. Migh-sensilivity imv/div (5MH2) 

3. X-Y operation 

4. Sweep- 1 1 me magnilier (10 limes) 

5. Trace rotation 

6. Z-axis Input (Intensity modulation) 

(Also available In single-trace) 



0HITACHI 
V-302 B & V-152 B 



TV sync- separator circuit facilitates rapid video 
signal measurement. 

Extra-high sensitivity; vertical sensitivity of 
ImV/dlv. now available. 

Built-in signal delay line for leading edge observa- 
tion of quick-rising waveforms (V-301 and V-302). 

X-Y operation very convenient for measuring 
phase difference of two waveforms. 

Sweep-time magnifier effective for precise 
measurement; sweep time magnifying 10 times 
with one-touch operation. 

Trace rotation system for easily adjusting 
bright-line Inclination caused by terrestrial 
magnetism. 

Z-axis input provided-possible to use as CRT 
display. 

0.2|is^0.2s-wlde sweep range setting. 

One -touch shifting waveform slopes. 

Five modes of vertical deflection operation 
(Type V-152 and V-302), 

Panel layout with color-coding of respective 

functions. 



Put a proven Hitachi duakrace oscilloscope on your bench 
for as Utile as *695. Our V-152 15MHi model includes on 
precedented sensitivity (1 mVrdiv.)...10X sweep magnif- 
kauon.-.fronl panel XY operation ...trace rotation. .. Z-axis 
input. ..and more. Meed greater bandwidth? Our V-302 
model is the only 3GMHz dual 'trace scope with signal delay 
line priced under $1000. with all the above features, to 
make your testing operations fast, easy, and accurate- 
Reliability is except tonal too. [As you'd expect Irom a 
manufacturer with over 20 years of experience "oulseop- 
Ing" the competition.) So exceptional, in Fact, that Hitachi 
quality is backed by a 2-year warranty.. .the longest in the 
industry. Whether you use It for teaching or repairs, for 
video, audio, or computer testing, you can't find more 
scope for your dollar tnan at Hitachi. Call lor more details. 



V-151B 15 MHz Single Trace 
V-1526 15 MHz Dual Trace 
V-202 20 MHi Dual Trace 
V-301 30 MH2 Single Trace 

V-302 B 30 MHz Dual Trace 



V-352 35 MHz Dual Trace 
V-550B 50 MHz Dual Trace, 

Dual Time Base 
V-1050 100 MHz Dual Trace, 

Dual Time Base 



Call For 

Special Intro 

Price Offer 



Hitachi... The measure 
of quality. 



less essential, perhaps, in a one-user 
system or a very smal! business: but in 
demanding situations, it is the quickest 
and most efficient way to accomplish 
the tasks at hand. 

Several operating systems have be- 
come standards in the computer indus- 
try, but the most widely used, by far, is 
CP/M {Digital Research). It is com- 
patible with 8080 or Z80 microproces- 
sors using the S-100 bus, or the Intel 
MDS system. It is also licensed to 
almost all computer manufacturers that 
build disk systems for 8080 and Z80 
microprocessors. 

It comes on diskette in two versions; 
both include the license to use it, six 
manuals, an editor, an assembler, and a 
debugging program. It is adaptable to 
a-wide range of disk systems and com- 
puters. It supports a wide range of high- 
level language and assembly-language 
programs, including word- processing 
systems, data-base management sys- 
tems, sort programs, and virtually any 
other type of applications software. 

Other well known and popular sys- 
tems include MP/M (Digital Research), 
a multiuser, multiterminal disk operat- 
ing-system also for the 8080 and Z80; 
Oasis (Phase One Systems) for the Z80; 
Tenpos (Administrative Systems) for 
the 8080 and Z80: Flex (Technical Sys- 
tems Consultants) for 6800-based sys- 
tems using the SS-50 bus: Amos (Alpha 
Micro Systems) for the Alpha Micro 
AM-100 16-bit system, and TRSDOS 
(Radio Shack) for the TRS-80 series of 
computers. 

After the operating system, language, 
and documentation are in order, you 
are ready to select the applications soft- 
ware to run on your machine. As noted 
in the first column of this series, the 
range of applications software is 
enormous: educational programs, 
games, accounts receivable, general 
ledger, payroll, word-processing, in- 
ventory control, filing, record keep- 
ing — and almost anything else you can 
think of. 

The choice at this point is whether to 
buy commercially available software or 
to custom-design your own. Although 
the thought of custom programs de- 
signed precisely to fit your individual 
needs is tempting, and seems a logical 
way to proceed at first, the cost is often 
prohibitive. The labor costs in develop- 
ing such programs can be astronomical. 
When you (or your employees in a busi- 
ness situation) are first getting to know 
your computer, it is probably best to 
begin with some good commercial 
packages. Later, as you become more 
and more familiar with your computer 
and how it works, it may become 
feasible to put some energy and ex- 
pense into custom-tailoring programs 
to fit your needs. 

continued on page 106 



\bu can't beat 
The System. 

The Experimenter System™— a quicker transition from imagination 
through experimentation to realization. 




When you have a circuit idea that you want 
to make happen, we have a system to make it 
happen quicker'n'slicker'n ever before: The 
Experimenter System. 

You already know how big a help our 
Experimenter solderless breadboards can be. 
Now we've taken our good idea one step farther. 
Twice. 

We've added Experimenter Scratchboard 
workpads, with our breadboard hole-and-con- 
nection pattern printed in light blue ink. To let you 
sketch up a layout you already have working so 
you can reproduce it later. 



Experimenter Matchboard" pre-drilled POBs. 

With Experimenter Matchboard you can 
go from breadboard to finished nonstop! We've 
matched our breadboard pattern again, this time 
on a printed circuit board, finished and ready to 
build on. All for about $2.70* 

There's even a letter-and-number index for 
each hole, so you can move from breadboard 
{where they're molded) to Scratchboard™ 
(where they're printed) to Matchboard™ (where 
they're silkscreened onto the component side) 
and always know where you are. 

When you want to save time and energy 
you can't beat The Experimenter System. 



70 Fulton Tiff., Nsw Haven, CT 06509 (203) 624-3103, TWX 710-465 1227 

OTHER OFFICES Sin Francisco (415)646-0611. TWX 910-372-7992 

Europe Phone SafHon-Waloen 0799-21662. TLX 817477 

Canada: Len Finklec Lid.. Downsview. Onlano 



Smarter tools for testing and design. 

GLOBAL 



Call toll-free for details 
SPECIALTIES 1-800-243-6077 

■*■ k^^^i* ■■■ m^w Durinq business hours 

CORPORATION 



•Suggested U.S. resale Prices, specifications subjeel to change wilhout notice © Copyright 1981 Global Specialties Corporation. 
CIRCLE 57 ON FREE INFORMATION CARD 
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NEW IDEAS 



Speaker overload protector 



MANY OF THE LOWER-PRICED AMPLIFIERS 

available today do not provide any over- 
load protection for your speakers. The 
purpose of the circuit shown in Fig. i is 
to remedy that shortcoming. 

Relay RY1 is six-volt DPDT unit 
rated at 3-5 amps. One set of contacts is 
wired in series with each speaker so that 
when the relay is not energized, the con- 
tacts are closed and the circuits between 
the speakers and the amp are complete. 

The input to the circuit is taken from 
your amplifier's speaker-output termi- 
nals or jacks. If the right-channel signal 
is sufficiently large to charge C I to a 
potential that is greater than the break- 
down voltage of Ql's emitter, a voltage 
pulse will appear across R7, Similarly, if 
the left -channel signal is sufficiently 
large to charge C2 to a potential that is 
greater than the breakdown voltage of 



Q2's emitter, a pulse will appear across 
R7. The putse across R7 triggers SCR I. 
a sensitive gate SCR (I CT < 15 mA. 
where l ClT is the gate trigger-current), 
that latches in a conducting state and 
energizes RYl. The action of the relay 
will interrupt both speaker circuits, and 
the resulting silence should alert you to 
the problem. Cut back the volume on 
your amplifier, then press and release S 1 
to reset the" circuit and restore normal 
operation. 

The circuit can be adjusted to trip at 
any level from 15 to 150- watts RMS. To 
calibrate, deliberately feed an excessive 
signal to the right input of the speaker 
protector and adjust R3 until RYl ener- 
gizes. Do the same with the left channel, 
this time adjusting R4. The circuit is 
now calibrated and ready for use. 

—Willie Ward 



TO HOT ' LINE 
LEFT SPEAKER. 



LEFT 
INPUT 

J I ftl 
V lQO.fl 

(°7 — ' vvv 



'"l 






R2 f*^\ 

ic-o-affw- 1 
@-^vw— 'ioojcl 

Jz 

BI&HT 

in Pur 




TO "HOT" 
LINE 
RIGrHT 
S P£AK£R 



INHW 



2- WATT 



FIG. 1 




| If W nooiX 



|8"" FILM 



Mf pgfUfl] 

ft ^ 



"Look, Mom — They've got books here, too!" 




NEW IDEAS 

This column Is devoted to new Ideas, 
circuits, device applications, construc- 
tion techniques, helpful hints, etc. 

All published. entries, upon publica- 
tion, will earn $25. In addition, Panavise 
will donate their model 324 Electronic 
Work Center, having a value of $49.95. 
It combines their circuit-board holder, 
tray base mount, and solder station (see 
photo below). Selections will be made at 
the sole discretion of the editorial staff 
of Radio-Electronics. 




I agree to the above terms, and grant 
Radio-Electronics Magazine the right 
to publish my idea and to subsequently 
republish my idea in collections or com- 
pilations of reprints of similar articles. I 
declare that the attached idea is my 
own original material and that its publi- 
cation does not violate any other copy- 
right. I also declare that this material 
had not been previously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City 



State 



ZIP 



Mail your idea along with this coupon 
to: New Ideas Radio-Electronics, 

200 Park Ave. South, 

New York, NY 10003 
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TOYS FOR THE HOLIDAYS 



continued from page 54 



laying-out the circuit is not to route the 
output of IC I near the input to that IC. If 
possible, use a 100-rnA current-limited 
power-supply in place of battery B2 
while adjusting the circuit; doing that 
will protect transistors Q5 and Q6. and 
prevent draining the battery. 

The first thing you'll need to do is to 
find the proper value for R3. Start by 
shorting Ql's collector to ground. Then, 
increase the value of R3 until the current 
drain from the power supply is less than 
60 milliamperes. When that is done, re- 
move the short from Q I . 

To see if the device is operating prop- 
erly, close switch SI and reduce the re- 
sistance of Rl I. Wait 10 seconds, then 
rotate RM slowly, and you should hear a 
sound similar to that of a steam locomo- 
tive picking up speed. 

There you have it — four simple toys 
that any child would enjoy. We have 
built several of each and submitted 
them to some very tough "critics 1 ' — 
several children that we know! The re- 
sults were very positive! R-E 



Resistors, Va watt, 5%, unless otherwise 
noted 

R1. R2. R5. R8— 1 megohm 
R3— 2700 ohms 
R6, R9— 1000 ohms 
R7— 10.000 ohms 
R10— 4700 ohms 
R1 1—1000 ohms, 

taper 
R12 — 300 ohms 
R13 — 47.000 ohms 
R14— 5600 ohms 
R15— 1500 ohms 



potentiometer, linear 




FIG. 4 — THE CHUG-CHUG TOY simulates the sound of a steam locomotive. A dual MOSFET-input 
op-amp, ICl. is used as a white noise generator in this circuit 



PARTS LIST—CHUG-CHUG 

R16.R17— 8200 ohms 
R18— 200 ohms 
Capacitors 

C1, C2, C4 — 1 it?, 10 volts or higher, elec- 
trolytic 
C3 — 0.1 kF> Mytar or ceramic disc 
C5 — 47 «F 10 volts or higher, electrolytic 
C6 — 470 )tf. 6 volts or higher, electrolytic 
C7. C9— 10 *jF. 10 volts or higher, electro- 
lytic 
C8-— 4.7 nF. 10 volts or higher, electrolytic 
C10 — 22 pF. mica or ceramic disc 
C1 1 — 470 pF, 6 volts or higher, electrolytic 



Semiconductors 

D1-D3 — 1N914 or equivalent silicon diode 
ICl — CA3240 (RCA) or equivalent dual op- 
amp 
IC2— CA3140 (RCA) or equivalent op-amp 
Q1-Q5— 2N3904, 2N2222, or equivalent 

NPN transistor 
Q6— 2N3906 or equivalent PNP transistor 
B1, B2— -9-volt battery, transistor-radio 

type 
SI— SPST switch 

Miscellaneous: Wire, solder, miniature 8- 
ohm speaker, etc. 
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CALL AND 

RESERVE 

YOUR SPACE 

• $550 for a 6X frequency insertion. 

• Reaches 211,387 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to; mini-ADS, RADIO-ELECTRONICS, 
200 Park Ave. South, New York, NY 
10003. 




AT LAST! COMPLETELY REPAIRABLE 
TEST PROBES. MICROPROBES from 
Huntron Instruments feature a needle- 
sharp stainless steel point on a tele- 
scoping, length adjustable electrode in- 
sulated to withstand 1KV right down to 
the ground tip. Super-Slim valox probe 
bodies and 5 foot superflex leads. All 
parts are replaceable! $9.95 + $3.50 ha n- 
dling. Add CALIF, or WASH. tax. Visa/ 
Mastercharge accepted, Huntron Instru- 
ments, 15123 Hwy. 99 North-Lynnwood, 
WA 98037 (800) 426-9265. 

CIRCLE 16 ON FREE INFORMATION CARD 




Faster and easier wrapping with P184-5 
Slit-N-Wrap wire wrapping tool. Eliminate 
hand held wire end at wrap start with new 
wire grip housing. Tension regulator on 
wire spool reduces wire breakage. No 
stripping. No precutting. No premeasuring. 
No loading. Daisy chain wraps. Comes 
with quick change bit and two 50' spools 
Tefzel wire. $44.00 ea. Vector Electronic 
Company, 12460 Gladstone Ave., PO Box 
4336, Sylmar, CA 91342, (213) 365-9661, 
TWX 910-496-1539. 

CIRCLE IS ON FREE INFORMATION CARD 
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SERVICE CLINIC 



Some hints to help you revive a "dead" set. 

JACK DARR, SERVICE EDITOR 



[T USED TO BE THAT A ■■DEAD" SFT INO 

picture, no sound) was one of my favo- 
rite service jobs. All I had to do was to 
take the back off and have a look. If the 
rectifier tube was lit. the problem was in 
the B+: if not. the problem was an open 
choke or resistor, or something equally 
simple. The whole thing took about 10 
minutes to troubleshoot and fix. 

Unfortunately, those days are gone. 
Many of the sets made in the last five 
years or so use a dual power-supply sys- 
tem. That system has a line-connected 
DC- voltage supply with outputs of + 145 
volts using a half-wave rectifier, +250 
volts with a full-wave bridge. +300 
volts with a half-wave doubler. and so 
on. 

That line-connected, or primary, sup- 
ply provides the operating voltage for 
the secondary DC-supply system, in- 
cluding the flyback transformer and 
the horizontal-output transistor. The 
secondary supply provides the actual 
operating voltages for the rest of the set. 
It also serves to isolate the chassis from 
the AC power-line. Windings on the fly- 
back provide pulses that are rectified 
and filtered to obain the DC voltages for 
all the signal circuits and even the pic- 
ture-tube heaters. A block diagram of 
the power-supply circuit is shown in 
Fig. I . 













PRIMARY DC 
VOLTAGE 
SUPPLY 


iv 


SECONDARY DC VOLTAGE 
HOP,. OUTPUT/FLYBACK/ 
LOW- VOLTAGE DIODES 




i 




^ 



FIG. 1 

That brings us to the question of why 
this type of power supply is more dif- 
ficult to service than the older ones. In- 
stead of only one ground, we now have 
two. One of the grounds is used for the 
line-connected primary DC supply, and 
is often common to the AC-line ground 
side. The other ground is isolated, and is 
used for all of the other circuits. That 
eliminates any possibility of a shock 
from touching the metal parts of l he 
cabinet. 



A two-step test 

Because of that dual power-supply, it 
will require at least two steps to make 
the initial tests on a dead set. First, 
you "II need to check the switch, circuit 
breaker, fuse, and the rest to make sure 
that you are getting AC voltage to the 
set. Then you'll have to check the pri- 
mary supply. If the DC voltage from it is 
missing or way off. the procedure is the 
same as in the older, single-supply sets. 
The DC voltage from the primary supply 
must be normal before you can go any 
farther. All of that takes almost less time 
to do than it does to explain. 

The second step is to check the sec- 
ondary supply — the voltages coming 
from the flyback. If the voltage for the 
picture tube's heaters comes from the 
flyback, that step is easy. If the heaters 
are lit. the flyback/output-transistor cir- 
cuit is working. If that is the case, your 
trouble could be in one of the low-volt- 
age supplies, and that could be killing a 
vital stage. If none of the flyback-de- 
rived DC voltages are present, turn off 
the set and check the horizontal-output 
transistor. If that transistor is open, it 
could be the cause of your problems. Do 
not substitute a good transistor and turn 
the set on. There may be a dead short 
elsewhere in the set that blew that tran- 
sistor. (If that is the case, you'll wind up 
with two very dead, very expensive 
power-transistors !t 

Make continuity and resistance tests 
on the low-voltage DC-supply circuits: 
be sure to check all of the diodes for 
shorts. If those tests don't turn up any- 
thing, with the output transistor out of 
the circuit, turn the set on and check for 
the presence of the primary DC-voltage 
where the collector would normally be 
connected. If the voltage is not there, 
but is OK at its source, check to see if 
the set has a fuse between those two 
points. 

If everything seems to check out in 
the output stage, again leave the output 
transistor out and check the horizontal- 
oscillator stage. That stage generally has 
a "starter" circuit that feeds a small 
pulse of DC to get the oscillator going. 
Once it starts, it drives the output trans- 
istor, which then gets its power from the 
low- voltage windings of the flyback. To 
test the starter circuit, turn the set on: if 
the oscillator does not start, feed a DC 



voltage (from a bench supply) equal to 
the normal output of the starter circuit 
to that circuit's DC output-point. If the 
oscillator starts and the set works nor- 
mally, the problem lies in the starter 
circuit. 

There are several different starter cir- 
cuits around: check your schematic to 
see which one you have. One interesting 
circuit uses the high pulse of charging 
current that flows into the input filter- 
capacitor at turn-on; that pulse is passed 
through the primary winding of a trans- 
former. The changing current in the pri- 
mary induces a pulse in the secondary, 
and that is rectified, filtered, and then 
used as the starter pulse. When the filter 
capacitor is fully charged, and the cur- 
rent no longer changes, the circuit be- 
comes inoperative. 

Watch those grounds 

When testing any dual-supply cir- 
cuits, check the schematic to make sure 
of which ground you should be using. 
The dual-ground system has brought 
back a symbol that used to be quite 
common in AC/DC radios. The standard 
ground symbol is a triangle of horizontal 
lines; the isolated-ground symbol is a 
hollow triangle (see Figs. 2-a and -b}. 
The service data should tell you which 
parts of the chassis are connected to 
which ground. Using the wrong ground 
can' give you some very strange read- 
ings, but is of no help at all in finding 
the problem. Not too long ago, we were 
checking a video-amplifier stage with an 
oscilloscope and found a sound signal 
on it! It turned out that we were using 
the wrong ground. 




LINE GROUND ISOLATED GROUND 



FIG. 2 

One note of caution: If the set that you 
are working on uses a full-wave bridge 
rectifier that is directly across the AC 
line, the chassis will always be hot — at 
least 60-volts AC. If the grounds of 
some of your test equipment are re- 
turned to the line ground, you can dam- 
age the set or your equipment just by 
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hooking up the ground lead. Always use 
an isolation transformer for safety when 
you are working on those sets. In fact, 
it's not a bad idea to use an isolation 
transformer on any dual-ground set. 

In cases where the trouble is not an 
open circuit, but rather a short (indi- 
cated by a blown fuse or tripped circuit- 
breaker), you should make several tests 
before turning the set on. Check the re- 
sistance to ground from the primary 
supply ; also check for shorted rectifiers, 
etc. If that is OK, check from the DC 
supply to the collector of the horizontal- 
output transistor, from its collector to 
ground, and also check the transistor 
for shorts. You can pull the transistor 
and apply primary power. If the short 
"disappears." the problem is either a 
shorted output-transistor or a short in 
one of the low-voltage supplies from the 
flyback, 

A variable-output transformer can 
also be handy when you are looking for 
shorts. If the output transistor is OK. or 
if you have put in a new one. place an 
ammeter in series with the primary DC 
supply, and a voltmeter across it. Start 
the transformer with a very low line- 
voltage, and bring it up very slowly. 
Watch the ammeter; if the current is 
normally 500 mA. and you see 300-350 
mA when the supply voltage is just Vs of 
normal, you still have a problem. The 
short is still there, but the low voltage 



holds down the power dissipation and 
keeps the transistor from blowing. You 
can also use a variable-output trans- 
former to make some DC- voltage tests 
around the circuit. If you are using Viof 
the normal supply voltage. look for a 
point that should have Vs of its normal 
voltage, but has zero. A tot of solid-state 
sets will try to work at an amazingly low 
line voitage. R-E 

SERVICE 
QUESTIONS 

LOW BRIGHTNESS 
/ have a tow-brightness problem with 
the picture tube on this Zenith 14A9C50. 
Tried a brightener but It did not help. The 
boost is quite low, as is the boosted-boost. 
Replaced the boost rectifier but that didn't 
help either. The B++ reads only about 
+400 volts instead of the +870 volts that it 
should. I need a new idea. — J.M., Pettus, 
WV 

I think you are already in the right 
place. Find out why the B + + is so 
low. That feeds the picture tube's 
screen controls, and if they are low. 
they hold the brightness down. With a 
new rectifier you may have some shunt 
leakage to ground — not a dead short, 
but enough to overload the B++ circuit. 



(Feedback: "The "raw boost' was up 
to about +850 volts as it should be, but 
the boosted-boost was down. Finally 
found a very leaky .01 uF bypass capa- 
citor that was between B+ and the 
boosted-boost. Had to replace one 
worn screen control, and the set now 
works fine.") 

Comment: The leaky capacitor was 
"shorting" the boosted-boost to B+, 
which is only +400 volts. 

INTERMITTENT TRANSISTOR 

I had a dead Sony TV- 132. The prob- 
lem was in the low-voltage supply. 
Transistor Q601 appeared to be open, 
but when I took it out of the circuit it 
checked out as good. That threw me 
for a while. That transistor is in a TO- 
220 case; on a hunch I bent the leads to 
make them easier to get to and rechecked 
the device. The emitter now checked 
out as open! The lead was broken 
inside the case. When the leads were 
returned to their original position, the 
way they are when the transistor is 
mounted on the PC-board, it again 
checked out as good. 

Thanks to Yusuf Bandukwala of 
Houston. TX for that feedback, I've 
run into similar problems with TO-220 
transistors. If you suspect one of them, 
it's a good idea to take it out and wiggle 
the leads a little for luck. 




We 
wrote 

the book on 
reliability... 

. . . the RCA SK Series Replacement Guide, 

featuring RCA's line of reliable solid state 
replacements, the line of integrity with unsurpassed 
engineering excellence. The accuracy of the Guide's cross- 
reference directory enables you to replace with complete 
confidence. So, reach for reliability with RCA SK Series 
replacements. We wrote the book on it. Pick up acopy at your 
local RCASK Distributor. 

Replace over 170,000 industry types 
with 1400 RCA types. 

WWk MM MM SK Replacement 
I tiff I Solid State 

RCA Distributor and Special Products Division, Deptford, NJ 08096. 
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THE Anything Board™ 

Dedicate it, then separate it! 
Does anything you want it to! 

Now b anything you can dream up, Nelronics can help you 
realize-inexpensively and easily with the Anything Board fit's 
the first and only microprocessor you can dedicate^ then 
separate from the Programming Beard so it runs by itself). All 
this-for only $59.95 so it's inexpensive, and easy to work with. 
too. because Nelronics helps you every step of the way, wi ih the 
programming, with the hardware. 




Programmer Board shown with cabinet and expan&ion boards. 

You can program the Anything Board by ll plugging into an 
ELF II microcomputer or 2. plugging into our programmer 
board with its special and sophisticated debugging and testing 
components. The growth is limitless. You can add inputs and 
outputs, A to D/D to A boards, color graphics, PROTO 
boards. Electric Mouth Talking Boards, expand the memory. 
Got something in mind? It can be anything , . . a robot, burglar 
alarm, telephone dialer, industrial machine controller. . .home 
heating/cooling system. . . ANYTHING! With your imagina- 
tion and skills, backed up by Nelronics' know'-how and help,, 
you can make the Anything Board do anything you want it to do. 
There art expansion boards^-even cabinels to house your 
Anything project Give il a professional finished look! The 
Anything Board . . . only from Netronics, Only S59.95. 

As your needs for programming grow, you can add system 
monitors, cassette I/O, an assembler-text editor-disassembler, 
video terminals, EPRQM burner, full basic and more, All plug 
into the Anything Board expansion Bus, 
SpKificjIierar Anylhini Board 
■ S02 imEropraccfidf, I k RAM, S fin input port, i BET ampul port, i 
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Continental U.S.A. Credit Card Buyers OutsideConnccticut 

CALL TOLL FREE 800-243-7428 

To Order From Connccticu E or For Technical Assistance, Etc, . 

Call (203) 354-9375 
NETRONICS R&D LITW— 

333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below: 

O ANYTHING BOARD SS9.95 

D Programming Board . . . . . , . . S79.95 

Plus 52.00 each i[cm for postage, handling and insurance 
(S4.00 Canada) 

Connecticut Residents add sites tax 

Total Enclosed S 

D Personal Check □ Cashier's Check/Monty Order 

□ Visa □ Master Charge (Bank No. ) 

Acct. No. 

Signature Exp, Date 

Print 

Name 

Address 

City 

State 



. Zip . 



NEW PRODUCTS 



For more details use the free information card 
inside the back cover. 



DYNAMIC MICROPHONE, model F-V3T, is 
a durable cardioid directional micro- 
phone featuring an exclusive Unimatch 
plug. The microphone is fitted with a die- 
cast mini-plug that is threaded to accept a 
supplied Vu-inch phone-plug adaptor. 
That eliminates compatibility problems, 
assuring complete versatility. 
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The frequency response of the model 
F-V3T is 100-12.000 Hz, with an output 
level of 58.8 dBm, making it suitable for 
many home and office recording situa- 
tions. Measuring approximately 7 inches 
in length and weighing 6.4 ounces, it is 
extremely portable and constructed to as- 
sure years of efficient operation. The 
model F-V3T is priced at $29.95. — Sony 
Corporation of America, 9 West 57th 
Street, New York, NY 10019. 

SPEAKER SYSTEMS, model 303 Series it 

and mode! 304 Series II, combine attrac- 
tive styling with the latest developments 
in loudspeaker engineering. Both models 
are finished in grille cloth on all four sides 
of the cabinet, and are available in either 
black or brown with matching metal 
stands. An exclusive feature of the two 
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systems, however, is the capability of 
changing the grille cloth quickly and 
easily to beige, blue, red, green, or gray: 
the color grille cloths are available as op- 
tional accessories. 

The model 303 Series II is a 2-way sys- 
tem using an 8-inch bass unit and a new- 
ly-developed 1-inch tweeter. It is capable 
of achieving output levels higher than 
100-dB sound-pressure level. The price of 
the model 303 Series II is $225.00 each. 

The model 304 Series II is a medium- 
size loudspeaker system combining the 
newly-developed 1-inch tweeter with two 
8-inch bass units to give extended bass 
performance. The two identical bass units 
are arranged to work together over the 
lower part of the frequency range, and a 
unique crossover network insures the 
absence of irregularities at the crossover 
frequency. The maximum output is 107 
dB sound-pressure level. The price of the 
model 304 Series II is $350.00 each. — 
KEF Electronics, Ltd., P.O. Box 17414, 
Washington, DC 20041. 

SCREW-HOLDING DRIVERS, Set No. 
89906, is a 4-piece screw-holding driver 
set containing four frequently-used screw- 
holding drivers in a colorful box. Included 
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are Vaco Nos. K23, K34, and K46, stan- 
dard-slotted, and the new K12 Phillips 
driver. The blade sizes are Va x 3 inches. 
3 /i6 x 4 inches, Vi x 6 inches (slotted), 
and No. 2 Phillips, respectively. Sef No, 
89906 is priced at $1 8.00. — Vaco Prod- 
ucts Company, 1510 Skokie Blvd., North- 
brook. IL 60062. 

SOLDER REPAIR KITS for making fast, 
easy repairs on a variety of electrical and 
electronics connections in the home or 
workshop feature triple-core solder dis- 
pensers that insure continuous flow while 
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soldering fine wires and other connec- 
tions. They are available in both 60% tin/ 
40% lead and 40%/60% combination 
rosin dispensers; a pre-mixed solder- 
cream dispenser tube is also included. 
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Used with a soldering iron or gun, the 
kits come with application information 
and are ideal for electrical wiring, anten- 
nas, speaker leads, appliances, TV's, and 
radios, 

The solder repair kits range in price 
from $1 .30 to $4.50. — Fry Metals, Inc., 50 
Sims Avenue. Providence, Rl 02909. 

CAR CASSETTE PLAYER, model 67-458, 

is a fully-automatic-reverse stereo cas- 
sette player with a highly sensitive, selec- 
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live AM/FM/FM-stereo receiver. The play- 
er features a low-distortion amplifier. The 
model 67-458 has FM muting, local/ 
distance, and stereo/mono for maximum 
receiver performance. There is also an 
easy-to-read illuminated analog AM/FM 
frequency scale; a tone control that ad- 
justs bass/treble response; balance and 
fader controls that adjust stereo separa- 
tion for up to four speakers, and distinc- 
tive styling with the side-loading cassette 
player hidden behind a dust cover. 

The model 67-458 is priced at $149.95. 
— Midland International Corp., PO Box 
1903, Kansas City. MO 64141. 



PULSE/FUNCTION GENERATORS, model 
514 and model 514A. are combination 
bench-top instruments; each model has 
separate pulse and function generation 
sections. 

In the model 514 (shown) the function- 
generator section operates from 0.001 Hz 
to 5 MHz and offers sine, square, triangle, 
trigger and gate operation with output 
waveforms of 20-volts P-P at the high 
output. A low output delivers 2-volts P-P. 
A 40-dB variable control attenuates both 
the high and low outputs simultaneously. 
Additional features are variable DC offset. 
VCF (Voltage Controlled Frequency! 
input, and sync input. The frequency/ 
period dial operates in a 10-turn resolu- 
tion mode, or in a dial mode that gives 3- 
decade single-turn operation. 

The pulse-generator section offers 
single pulse, double pulse, and delayed 
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pulse over a frequency range of 0.001 Hz 
to 20 MHz. The frequency/period dial sets 
the repetition rate and/or period. The 
period is adjustable from 1 000 seconds to 
50 nanoseconds. Pulse width and delay 
are set by individual calibrated controls. 
The pulse width and delay are both ad- 
justable from 100 milliseconds to 10 
nanoseconds. A squarewave mode is also 
provided, and the pulse generator can be 
triggered and gated. Pulses can have 
their baseline at zero volts or have up to 
- 10 volts of DC offset. The model 514 is 
priced at S645.00. 

The model 514A adds simultaneous 
outputs from five individual connectors to 
give TTL, TTL. ECL, ECL, and pulse out- 
puts from the main output amplifier. Eighty 
dB of attenuation is added in 10-dB steps 
plus 20-dB of variable gain, and re- 
places the low-output connector. Pulse 
rise and fall times are 2 nanoseconds 
at the ECL outputs, 7 nanoseconds at the 
TTL outputs, and less than 40 nano- 
seconds at the main output. There is also 
variable symmetry and a variable start- 
stop point on triggered and gated wave- 
forms. The model 51 4A is priced at 
S725.00. — Exact Electronics, PO Box 
347, Tillamook. OR 97141. 



PROBE, model 4800, is a miniature test 
probe with a right-angle banana plug, and 
is equipped with a replaceable needle 
and a finger guard that prevents the 
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technician's fingers from slipping into the 
circuitry. The glass-filled nylon probe has 
a maximum operating temperature of 
+ 102°C(+216°F). 
The banana plug, with one-piece beryl- 



WE TAKE 
YOU BY 
THE HAND! 

You'll learn all about computers: how 
to build, program, service, even play TV 
games-without knowing the first thing 
about it!~ 




The New ELF II 
"Beginners" Package 

Your own expandable micro-computer 
kit, 5 diagnostic analyzers plus circuit, 
programming, diagnostic manuals, even 
games you can play on TV. All only 
$139.95. 

Even if you don't know bits from bytes, now it's easy and 
inexpensive lo build your own microcomputer, leam how it 
worts, program it, service it-even play games with it on your 
TV! It's here in the Hew ELF il '* Beginners" Package, only 
from Neuronics. Only SI39-95- Here's the package: I. your 
own micro-compute r\ the famous ELF II (featuring the RCA 
1802 CMOS microprocessor) in kit form with slep-by-siep 
instructions on how to build i L D [agnostic Analyse rs including 
2. your own Logic Probe,. X Pulse Catcher. 4, 8 bit Test 
Regis tor . 5, Logic Analyzer, 6. Gate A frays, 7. Non-Technical 
Manuals on how to use analyzers, how to get into the guts of the 
computer, what makes it tick, how lo service it, 8. Sample 
Programs that teach you machine language programming plus 
how to correct or "debug" any programming mistakes. 9* TV 
games you can play. If your TV set has no video input, an 
optional converter [RF Modulator), is available. Then, once 
you've got this Ln Beginners" Package under your belt, keep on 
expanding your ELF 11 with additions like the Typewriter Key 
Board, added RAM. Full Baste Interpreter. Electric Mouth 
Talking Board. Color/ Music, A/D-D/ A Boards for Robot 
Controls and much, much more. Well take you by the hand 
with the New ELF II "Beginners" Package. Only S3 39.95. 
Mail or phone in your order today and begin. 

SprcilkuKHU- ELF It "Bciiiutcn" Pielup 

ThtewnputtrfeitimtM RCA CMOS HQlKtotmKrepmtMot KfclrcuiUt (g 
64KbylH -*:!h DMA. uttafnipi, IS RtfjilWri ALU, 2H b-.li RAM njufldafel* lo 
fr-tk byte*. Pnoiesi tonal Hex ley baud, HjlJjr decoded so the re" j; no need tevilK 
nvrriCT} w-iih tobojiri icanfimt ciwu hi. Twill- jn p&m (tfiitu/t. 5 doiplua-in 
(ipcitiHS BUS Jl«*«nn#riMi|, lufcft cmulctoct fertifmnt puvpoKf ind a 
(fcubk-iHkd pUtcd itwwuJi PC Board phi RCA LB4I ridce IC lodiplir 1I*F 

DttuiErr you M«4 l*> Itam nery one of ".he RCA I »2 i ca.piiila.eT Thf. lfe«no*l< 
iiulyien ajd HI mvferiUisdtnj, rod Lnxihl* ltiittir. j, your ELF II. n •■ell U Other 
rcrnpucor and mtcropreetuar prodotts 



Continental U. S. A. Credit Card B u ye rs O u rs id c Connecticu t 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut or For Technical Assistance, Etc, 

Call (203) 354-9375 

NETRONICS R&D LTD. .*-. 

333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below 

□ ELF ][ "Beginners" Kit . . .. SI39.95 

D RF Modulator ■ $ 8.9S 

Plus S3 .00 for postage, handling and insurance 
($6.00 Canada) 

Connecticut Residents add sales tax 

Total Enclosed S 

D Personal Check D Cashier's Check/Money Order 

Q Visa D Master Charge (B ink No. ) 

Acct, No. 

Signature Ettp. Date 

Print 

Name 

Address 

City 

State 



. Zip . 
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I 

a lead synthesizer 
that has 
it all ! 



WffitftS'l 



You've always had a lol of options. 

You could have Ihe convenience ami easy Operation ol a nor- 
mal iicki synthosuer if you were w^Ping ID give up me ver- 
satility of modular equipment. 

Or [ha unlimited specirum of tone colons and timbres of 
modules \t you tft-dn'l mind th* cumbersome patchcords and 
time required I? set up or change a palch. 
You could have programmable presets II you could rai&e the 
bucks, or low-cost equipm«nt if you could stand the snap- 
crack re-pop. 

You could even have such technically innovative leslures as 

compuEer control of voice and sequence if you had the 

technical savy to design ll all and make It work 

Now you have anolher oplion. YOU CAN HAVE 17 ALL Wide 

range, precise, low-noise, presets,, meaningful patch bay and 

an easy-iO'Use computer interlace. 

All 41 a price that's nothing but unbelievable. 

warn lo know more? Proteus l'a Ushng/ Assembly manual 

which Includes a. demo tape will answer all of your quasi Ions. 

The: price, $10.00 Is refundable upon purchase of the kK . 

PART OF THE NEW GENEHATtON FROM 

Rtua Electronics, Inc. 

10M W. Wllihirc , Oklahoma City, OK 71111 - [*B>«4S.»6M 
CHARGE ORDER? CM our 24 hour DimoJOrdtr I in. 
405-W3-739e 



r~| Send ttte easy-to-assemble Proteus I Kil. 1499 00 

enclosed. (Freight Collect 
H Tell me more, Rush I he Assembly/Usmg manual £ demo 

I ape tor Proteus I. ($10.00 enclosed, refundable J 
I I Send tree catalog 



Address: 
City: 



Zip 



.PAIA Electronics. rJapt "t2AR,lD2n w. Wll»htr», Okl*. City, OK 731 Ifl j 
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lium copper, heat-treated, nickel-plated 
spring is attached to the probe by a poly- 
propylene insulated, 20-AWG wire. The 
length of the wire is 1219.2 millimeters 
(48 inches). The unit is available in red or 
black. 

The model 4800 is priced at $4.85. — 
Pomona Electronics, 1500 East Ninth 
Street. PO Box 2767. Pomona. CA 91766. 



PENCIL BOX LOGIC DESIGNER, model 
LD-1, is a new, portable logic-design and 
breadboarding instrument, available 
either in kit or assembled form. The model 
LD-1 provides major design needs in a 
portable molded plastic case with an 
integral hinged cover. Some of the fea- 
tures are a variable clock, two pulsers, 
eight LED readouts, eight logic-leve! 
switches, and the E & L model SK-10 
solderless breadboarding socket. Power 
is supplied through batteries or an op- 



tional AC supply. The model LD-1 is 
priced at $75.00 for the kit (P/N 325-4301); 
assembled (P/N 325-1301), it costs 
$99.50. — E&L Instruments Inc., 61 First 
Street, Derby, CT 06418. 

TELEPHONE- ANSWERING SYSTEMS, 
model AN-3300 and model AN-3500 are 
microprocessor controlled, dual-cassette 
systems, featuring voice-activated or 
fixed-time incoming messages. With VOX, 
or voice-activated mode, messages can 
be as long as three minutes: fixed-time 
messages are 30 seconds long. 



_!** 



^7..«-,. 
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The model AN-3300 (shown) has moni- 
tor capability through the built-in speaker 
or earphone (jack provided). There is 
also a built-in condenser microphone, 
plus two external mike jacks. LED in- 
dicators tell the operator when power is 
on; when calls have been received: when 
incoming or outgoing message tapes are 
being recorded, and when the outgoing 
message tape is ready for recording. The 
function selector switch has five posi- 
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Sew HM 203 
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Hameg introduces high performance at low cost in the HM 203, a full featured, highly reBahle, dual trace 
20 MHz oscilloscope. For only $580, the HM 203 has specifications normally associated with higher priced 
scopes. Bandwidth ■ OC -*20 MH* • Riselime 17.5 ns • Overshoot 1% max. • Y amp range 5 mv/cm to 
2<J v/cm • Max. input voltage 500V • Timebase .5 jis/cm to ,2s /cm • Sweep mag. x5 • Trigger 5 Hz to 
30 MHz • X;Y plot • Built-in probe calibrator and more. Us sturdy construction and light weight (13.2 lbs.) 
make the HM 203 equally at home in the field and on the lest bench. 
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High performance 

at 

low cost. 

$580 

(PROBES INCLUDED) 

A quality scope, 
made in the U.S.A., 
by a company with 
over 23 years 
experience. 

H/=H~iEC3 

88-90 Harbor Rd. 

Port Washington, N.Y, 11050 

Tet (516) 883-3837 



tions: record and check (outgoing mes- 
sages): answer and playback (incoming 
messages), and 2— way record/dictate. 

The model AN-3300 is priced at $189.95. 

Model AN-3500 is identical with the 
above except for the added remote key, 
which permits calling in from anywhere in 
the world to pick up recorded messages. 
Functions include rewind (to piay back 
messages); backspace (to replay any por- 
tion of a message just listened to), and 
reset (to set tape back to the beginning 
for new messages coming in to be re- 
corded). The model AN-3500 is priced at 
$239.95. — Cobra Communications, 
6460 W. Cortland St., Chicago. IL 60635. 

MOBILE ANTENNA, model ASP-775, 
for small cars, is a 39-50 MHz, quarter- 
wave whip that needs only a 1-inch wide 
and 2 1 /2-inch long flat mounting area. It 
will handle 150-watts maximum RF 
power, and has a VSWR of less than 
1.5:1 across the specified 3.5-MHz band- 
width. 
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The model ASP-775 featured a tapered, 
stainless-steel whip, compactly designed 
shock spring, and swivel base. A back-up 
plate is provided to reinforce the mount- 
ing area: cable, connector, and Allen 
wrenches are also included. The user 
should specify operating frequency 
to the nearest 1/10 MHz when ordering. 
The model ASP-775 is priced at $45.00. — 
The Antenna Specialists Co., 12435 
Euclid Avenue, Cleveland, OH 44106. 

OSCILLOSCOPE, model 1479R, is a dual- 
trace 30-MHz oscilloscope enclosed in a 
rugged, rack-mount case for manufactur- 
ing, educational, military, and wireline- 
logging applications. 

Switch-selectable front- and rear-chan- 
nel inputs allow use as a general-purpose 
oscilloscope, and as a dedicated device 
with permanent connection to other rack- 
mounted equipment. 

The 2 mV/om vertical sensitivity allows 
observations and measurements of low- 
level signals. A signal-delay circuit per- 
mits viewing of fast rise-time pulses, with 
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a maximum sweep time of 0.1 ms/cm. In 
addition, the model 1479R provides 
single-sweep operation for easier obser- 
vation and photographing of irregular 
waveforms. Video coupling allows syn- 
chronization to video frame and line. 

Other features include variable hold-off. 
alternate trigger, trigger fix, sweep and 
gate outputs, etc., which normally are 
found only in more expensive oscillo- 
scopes. The model 1479R is priced at 



$1495.00. — B&K Precision Product 
Group, Dynascan Corporation, 6460 W. 
Cortland Ave., Chicago. IL 60635. 

PORTABLE LIGHT, Bend-A-Light, features 
a high-intensity light beam coupled 
with a flexible shaft that reaches and 
illuminates areas where conventional 
hand-held lighting fails. It combines a 
miniature, prefocused optical lens and 
lamp, rated at 2.5 volts, that focuses and 
concentrates a brilliant light into a pin- 
point beam. 

Bend-A-Light uses a Va-inch ultra-slim, 
special-alloy shaft 10 inches long; that 
shaft allows repeated bending in any con- 
figuration. It can reach around corners 
and into areas as small as 1 /4-inch wide. It 



Electronics Paperback Books 

Quality Paperbacks at Affordable Prices 

CHECK OFF THE BOOKS YOU WANT 
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ELECTRONIC TECHNOLOGY TODAY INC. 
P.O. Box 83. Massapequa Park NY 1176Z 



Number of boofcs ordcrtd 
Tow P*ice of Boo*; 
Su*a Tax (NY S4*tc 

Shipping and Handling 
I 60c 1 of 2 booka 25c el 
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The TSE-HARDSIDE 
1982 Micro-Computer 
Buyer's Guide 

is now available! We've included 
such valuable information as print 
samples from each of the printers 
we carry, feature-by-feature 
comparisons of micro-computer 
systems in an easy-to-read table 
format, an informative article on 
Micros, and pages and pages of 
complete product descriptions. 
We're making this valuable 
reference available for only $2.95 
(credited toward first purchase from 
TSE-HARDSIDE). Just clip the 
coupon (or send a note) with your 
check for $2.95 to the address 
below. THE TSE-HARDSIDE 1982 
BUYER'S GUIDE will soon arrive 
postpaid to your door. 
. . , -^ , Send to 

Yes! Send me the 
TSE-HARDSIDE 
1982 Micro-Computer 
Buyer's Guide. 

I] I've enclosed S2.95 P Please send only your FFIEE Price Usl 
Name 



1982 
Micro- 
computer 
Buyer's 
Guide 






HE 
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Depl. C. 14 South Street 
Milford. NH 03055 



Address. 

City 

State 



_2ip Code 



CIRCLE 67 ON FREE INFORMATION CARO 




extends to 27 inches, with an unbreakable 
PVC duai-purpose extension tube that 
also serves as a casing to protect the 
shaft. Also featured is a stainless-steel 
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tip that will not rust. Conventional AA 
cells are used. Optional features include a 
heavy-duty shaft pick-up magnet and a 
handle clip-on magnet for versatility. 

Bend-A-Light is priced at $24.50; with 
all the accessories, the cost is $36.95. — 
L&W Enterprises, Inc., 200 S. Washington, 
Royal Oak, Ml 48067. 

BAROGRAPH, model ID-2090, designed 
as a kit, provides digital readings of cur- 
rent barometric pressure and makes a 
permanent record of pressure changes. 
Barometric pressure — in inches of mer- 
cury (Hg), millibars, or kilopascals — is 
■ recorded on the drum chart. The chart 
can be adjusted to record at 7-day or 31- 
day speeds (with appropriate chart 
paper.) Written notations can be made by 
the user on the chart, during or after 
recording. 
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A four-digit LED display shows the 
current pressure (28-32 inches of mercury. 
948-1083 millibars, or 94.8-108.3 kilopas- 
cals) at the same time it's recorded on the 
chart. An LED indicates the unit of mea- 
surement currently in use (Hg. MB. or 
KPA). Cabinet switches allow the user to 
recall maximum and minimum barometric 
readings (since last cleared) with the time 
and date they occurred from the model 
LD-2090's memory. A separate 6-digit dis- 
play alternately shows the current time (in 
12- or 24-hour formatsl and a 4-year 
calendar, or continuously displays time or 
date. 

The easy-to-build kit features a trans- 
parent, smoked plastic dust cover for the 
chart-recorder drum. A one-year supply 
of chart paper is provided; additional 
chart paper and a replacement pen are 
available separately. The model ID-2090 
is priced at $295.95, mail order. — Heath 
Company, Benton Harbor, Ml 49022. 

continued on page 104 
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National Semiconductor, 
Motorola sign bubble agreement 

National Semiconductor Corp. and Mo- 
torola Inc. have signed an alternate-source 
agreement which will allow them to devel- 
op, manufacture, and market 256-kilobit 
and 1-megabit magnetic bubble memory 
devices, and LSI (targe- Scale Aitegratfon) 
bubble-memory controllers. 

To insure that there is a true alternate 
source. National Semiconductor will pro- 
vide Motorola with a full design data base, 
including basic device architecture and test 
procedures. 

National's three-year-old bubble pro- 
gram produces the smallest bubble-memo- 
ry devices available. That economy in size, 
plus the devices' standard 16- lead pin- out, 
promises to make them industry stan- 
dards, National believes. 

New watch "tells time" 

A watch has at last been developed that 
justifies the old expression "tells the time." 



Press the "speak" button and the watch 
gives the hours and minutes, AM or PM, 
using a synthesized human voice. 

The Omni Voice Master is built In a 
square case, and can be worn on the wrist, 
used as a pocket watch or, when mounted 
in a stand supplied with it, used as a minia- 
ture desk clock or attached to the dash- 
board of an automobile. 

The alarm wakes the sleeper with gentle 
music, gives the time, then follows with 
another 20 seconds of music. If not turned 
off, five minutes later it says: "Attention!" 
gives the time, and tells the sleeper to 
"please hurry!" That is repeated later. 

In the "chime" mode, the watch "tells the 
time" every hour and half hour. It is also a 
stopwatch. When used to time an event, it 
tells the elapsed time every five seconds, 
and, when stopped, gives the total elapsed 
time in minutes and seconds. 

The Voice Master uses four standard 
UC393 cells that will operate the watch lor 
eight or nine months of normal use. R-E 




THE OMNI VOICE MASTER can bo used four ways: a> a pocket watch (above); worn on the wrist 
(below); on an automobile dashboard, or as a desk clock. 
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Catalog of 
great gift 
ideas 



You'll find the right gift for all the 
electronics buffs on your Christ- 
mas list- from clocks and radios 
to gas-saving car accessories to 
computers- all in easy-to- build, 
money-saving kits. 
Prices start at under 
$20. 

This year, shop the 
fast, easy way in the 
Heathkit Catalog. 



Heathkit 

If coupon is missing, write 
Heath Co., Dept. 020-842 
Benton Harbor, Ml 49022. 




Send to: Heath Co., Dept. 020-842 
Benton Harbor, Ml 49022. 

Send my free Heathkit Catalog now. 
I am not currently receiving your catalog. 



Name- 



Address. 



City. 



CL-745 



-State- 
Zip— 
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NEW LIT. 



For more details use free information card inside back cover. 



TRAINING-TAPE CATALOG is a complete 
reference guide to Sony's video training- 
tape library. The catalog is divided into 
three categories: basic fundamentals. 
technical training on specific products, 
and special programs. 

The section on basic fundamentals 
describes the courses on a wide variety of 
video-related subjects in easy-to-under- 
stand language. The technical-training 
category explains the Sony tapes dealing 
with specific video products. Usually 
consisting of eight tapes in a series, they 
begin with tapes on "'operation'' and 
"technical overview'' for the non-tech- 
nician, and then cover hard technical in- 
formation for those requiring more de- 
tailed knowledge. The special-programs 
tapes, best used by dealers and sales- 
people, are released as new equipment is 
introduced. The catalog describes those 
tapes available now, including product- 
demonstration tapes on the Sony Video 
Responder and model DXC-1800 color 
camera and visual demonstration 



method. Free upon request. — Sony Video 
Communications, Tape-Production De- 
partment, 700 West Artesia Boulevard, 
Compton, CA 90220. 
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CROSS-REFERENCE LIST, two-color. 8 
pages, 8V2 x 11 inches, is a comprehen- 
sive cross-reference list of TRW part 
numbers. There are more than 1900 entries. 
showing EIA numbers in conventional 
order and the corresponding TRW num- 
ber. Free upon request. — TRW Power 
Semiconductors, 14520 Aviation Blvd., 
Lawndale CA 90260. 
CIRCLE 152 ON FREE INFORMTION CARD 

TEST INSTRUMENT/DIGITAL PANEL 
METER CATALOG, 190 pages, illustrated. 
BV2 x 1 1 inches features a complete glos- 
sary of terms and conditions, as well as 
introductory material on test instruments 
and portable digital multimeters in general. 
Included in those two categories are 
multimeters, oscilloscopes. AC and DC volt- 



meters, temperature meters, frequency 
monitors, frequency meters, counters, 
and logic probes. The individual instru- 
ments are shown in clear photos, and 
with each there is a list of specifications, 
applications, and descriptions. Free upon 
request. — Non-Linear Systems, Inc., Box 
N, Del Mar, CA 92014. 
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ELECTRONICS CATALOG, 32 pages, tab- 
loid size, is fully Illustrated and lists all 
manner of electronics equipment and 
components, such as color converters, 
transistors, filter capacitors, liquid crystal 
displays, light sources, channel-selecting 
keypads, digital printers, humidity con- 
trollers, blowers, air compressors, 
motors, timers, transformers, power 
supplies, noise suppressors, heat sinks, 
switches, pots, relays, digit counters, 
bridges, microphones — and many others. 
Free upon request. — Technical Electronics, 
PO Box 2361. Wob urn, MA 01888. R-E 
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An enclosure as 
good as your idea, 




You've turned a good idea into a piece of equipment— 

now you need a good enclosure. Here's how PacTec 

can help you with our versatile enclosures: 

•Attractive yet inexpensive. • Durable ABS construction. 

• Many sizes, colors, accessories. • Built in 

bosses and slots speed component 

mounting. • Available off-the-shelf 

from single unit to production 

quantities. See them at your 

PacTec Distributor. And ask 

him for your free catalog. 



Corp 



PACHTEC 

subsidiary of La France Corp. 
Enterprise and Executive Avenues 
Philadelphia, PA 19153 (215) 365-8400 
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NEW BOOKS 



For more details use free 
information card inside back cover. 



ELEMENTS OF SOLID STATE PHYSICS, 
by M. N. Ruclden & J. Wilson. John Wiley 
& Sons, Inc., One Wiley Drive, Somerset, 
NJ 08873. 186pp.; 6Vs x 9Vt inches; hard- 
cover. $40.00. 

Unlike many other introductory texts on 
solid-state physics, this one assumes no 
prior knowledge of quantum or statistical 
mechanics on the part of the student, but 
relies on simple models to illustrate the 
physical principles. As a basic introduc- 
tion to those principles, it is designed for 
first-year students in physics, materials 
science, and electrical/engineering 
courses. 

The student is provided with a wide 
range of numerical problems with solu- 
tions and hints, together with a large 
number of descriptive questions that can 
serve as a means of self-testing. 

Following the preface and prologue, 
the six chapters are titled "Some Aspects 
of Modem Physics," "Classical Theories 
of Conduction and Magnetism," "Energy 
Sands in Solids," "Quantum Theory of 
Conduction," "Structure of Crystalline 
Solids," and "Semiconductor Devices." 
The book is illustrated with charts, dia- 
grams, and line drawings. There are also 
discussion questions, answers to the 
problems posed at the end of each chap- 
ter, a suggested reading list, appendices, 
and an index. 
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SON OF CHEAP VIDEO, by Don Lancaster. 
Howard W. Sams & Co., Inc., 4300 West 
62nd St., Indianapolis, IN 46268. 223pp, 
including appendices; 5% x 8Vi inches; 
softcover. S8.95. 

This, like its predecessor, The Cheap 
Video Cookbook, is a build-it-yourself 
hardware book for hardware fans. It will 
show you very low-cost ways of getting 
alphanumeric and graphic video out of a 
microcomputer and onto an ordinary TV 
set. 

For example; you can build a complete 
video-display system (called "scungy 
video") for $7.00. It eliminates one or both 
of the custom PROM's used in "cheap 
video," and it needs far less address space. 
It's also easier to interface to different 
microcomputers, is much simpler, and is 
more versatile. You'll get all the details on 
how to do it in the first chapter. 

The second chapter shows you how to 
run a video display and compute at the 
same time without interaction. The sneaky 
device that permits this operation is 
called "the snuffler." and it can be built 
for under one dollar. 

Further ingenious ways of getting good 
electronic results without more than a 
modicum of the conventional cost in- 



clude custom characters; a music dis- 
play: cheap video — Heath H8 hardware; 
8080 cheap video — Heath H8 software, 
and lower-case hardware and software 
for the Apple II (one chapter on each of 
those). The appendices at the back of the 
book show pinouts of selected IC's, 
printed-circuit patterns, and more char- 
acter-generator details. 
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HANDBOOK OF ELECTRONIC METERS: 
Theory and Application, by John D. Lenk. 
Pre nttce- Hal I, Inc., Englewood Cliffs, NJ 
07632. 228pp., including index; 6V» x 9Vi 
inches; hardcover. $18.95. 

This revised and enlarged edition is de- 
signed to be both a basic textbook for 
student technicians, hobbyists, and ex- 
perimenters, and a factual guidebook for 
experienced, working technicians. Much 
of the material from the first edition has 
been revised for clarification or simplifi- 
cation. Existing information has been up- 
dated to reflect present-day trends, par- 
ticularly the extensive use of digital 
meters. 

As in the original edition, this hand- 
book can be used to supplement the 
operating instructions that accompany 
any meter (digital or analog), whether it 
be a low-priced shop type or a precision 
laboratory instrument. That is done by 
providing a variety of test, measurement, 
service, and troubleshooting procedures 
using the meter as the basic tool. The 
procedures are presented in "cookbook" 
fashion. Each procedure is preceded by a 
brief description of the "why" and the 
"where" for the particular test. Each 
operation is illustrated with test connec- 
tion diagrams. 

Chapter 1 discusses the basics; chapters 
2 and 3 cover accessory probes and 
fundamental operating procedures. Test 
and calibration of meters are then dealt 
with (chapter 4). Special measurement 
procedures are covered in chapter 5, then 
chapter 6 deals with the use of meters to 
check individual components, and chap- 
ter 7 is concerned with circuit functions. 
The final chapter (8) concentrates on ser- 
vicing Specific circuits with meters. 
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Vital protection 
for PC Boards 




Be safe. Desolder PC components 
with Endeco irons. Get proper HEAT 
TO MELT and strong VACUUM 
ACTION TO LIFT solder and cool 
bolh PC board and component 
without damage. 

These PC components replaced fast 
with Endeco desoldering or solder- 
ing tools. 

tMiffl* 

Endeco professional features include 
safety light that denotes high, low 
and off on switch models, SS con- 
struction for long life, light weight 
and balance for easy use. 

Contact your distributor for Endeco 
desoldering and soldering irons, kits 
and equipment— or write us today. 

Enterprise Development Corp. 

5127 East 651h Street 
Indianapolis. IN 46220 
Phone: (317) 251-1231 
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$79.95 



ILP AUDIO MODULES 

• Built-in heatslnks 

i* Protected circuitry 

V No external parts 

required 

'• 5 connections 

.5 year warranty! 

IY50 Amplifier 
30 WATTS RMS $28.95 

High performance amp with rugged aluminum heat- 
slnks. Measure only 4" x 2" x 1" thick! Mounts with 2 
screws. Gives 30 watts RMS at 0.02% distortion. 
Response 10 — 45 KHz. 4 to 16 ohms. ±25 V/2A. 
HY30. 15watts RMS. Slietepecs as HY50.20 V(2A. 25.8S 

HY200 Amplifier 
120 WATTS RMS 

High performance amplifier with 
large heat 8 Ink area tor cool opera 
tion. Fully protected circuitry. Dlstor 
tlon only 0.01% at 120 watts RMS (1 
KHz). Response 10 Hz — 45 KHz. SIH 
ratio 100 db. Only five connections 
Amazingly compact — only 4Vi" x 
4" X 2 6. Mounts with 2 screws. 
Requires ±45 V/3A. 4 to 16 ohms. 
HY120. 60 W RMS. SpecsJsIze as HY200. * 35 V/2A M.SS 
HY400. 240 Watts RMS [4 ohm). Double the power, dou- 
ble heats! nk area! Same specs as HY1 20/200. May be us- 
ed Into S ohms at reduced output. ±45V/4A S99.95 

HY6 Mono Preamp $25.95 
H Y66 Stereo Preamp 48.95 

Inputs for RIAA phono, tape with monitor, tuner, aux 
Wary and microphone; full tone control circuitry. Incredi- 
ble performance; Response DC to 100 KHz, distortion 
005%, S/N SO db. Output to 4.5 V RMS. Supplied with 
edge connectors. Compact. Reliable. Internal vollage 
regulation — use tram 15 to 50 V sately! 
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NEW PRODUCTS 



continued from page 100 



NOISE ANALYZER, model NA-1, enables 
the operator to hear noise currents; picks 
up and identifies radiating noise fields; 
traces signals; tests speakers, and checks 
circuit continuity. 

The unit is designed for autosound in- 
stallers, marine electronic installers, 
audio technicians, and commercial 
sound installers. It troubleshoots the 
cause of a noisy stereo installation quick- 
ly 'and accurately, thereby saving many 
hours of service time. The maximum in- 
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NOISE ANALYZER SIGNAL TRACER 



■ % 



it 



m 



UtBBMAJ 

•} 



put sensitivity is 20 microvolts: maximum 
voltage to 32-volts DC; it picks up noise 
currents to 2 microamos without hum. 
and has pin-type conductive probes and 
in addition, there is a directional induc- 
tive probe. 

The model NA-1 is priced at $1 49.95. — 
Pacific Accessory Corporation, 3613 W. 
MacArthur Blvd. #603, Santa Ana, CA. 

BOXES, made of improved diecast alu- 
minum alloy have good RF shielding that 
makes the smaller sizes excellent for RF 
connectors. The countersunk lids have 
interlocking flanges, and the boxes are 
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drilled and tapped for screws provided. 
The boxes have an attractive ground and 
tumbled finish, which may be painted if 
required. The boxes are priced between 
$3.40 and $36,00. depending on size — 
Hammond Manufacturing Company 
(US) Inc., 1690 Walden Ave.. Buffalo. NY 
14225. 



VOLTMETER, model MV-800, is an RMS 
analog instrument that accurately pre- 
sents the effective power of waveforms 
which depart from a true sine wave. 
Fifteen ranges are provided, from 30 uV 
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full scale to 300 volts, and from -90 dB 
full scale to +50 dB in decades. Readings 
as low as -105 dB can be made. 

A front-panel bandwidth switch per- 
mits a choice of wide-band measure- 
ments, standard first-order audio bypass 
(20 Hz - 20 KHz) or "external filter." A 
group of standard or custom plug-in filter 
modules are also available. 

Internal, rechargeable Nicad batteries 
allow the model MV-800 to be isolated 
completely from the power line and ex- 
ternal grounds. 

The model MV-800 is priced at $495.00. 
— IET Labs, Inc., 761 Old Country Road. 
Westbury, NY 11590. 
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FREQUENCY METH? FOR 

TESTING MOBILE TRANSMITTERS 

AND RECEIVERS 

Portable ■ Solid State ■ Rechargeable Batteries 



The FM-2400CH provides an accu- 
rate frequency standard for testing 
and adjustment of mobile transmit- 
ters ana receivers at predetermined 
frequencies. 

The FM-2400CH with its extended 
range covers 25 to 1 0(X) MHz. 

The frequencies can be those of the 
radio frequency channels of opera- 
tion anoVor the intermediate frequen- 




cies of the receiver between 5 MHz 
and 40 MHz. 

Frequency stability: ±.0005% Irom 
+ 50* to +104°F, 

Frequency stability with built-in ther- 
mometer and temperature corrected 
charts: =.00025% from +25° to 
+ 1 25° (.0001 25% special 450 MHz 
crystals available). 

■ Tests Predetermined Frequen- 
cies 25 to 1000 MHz 

■ Extended Range Covers 950 
MHz Band 

• Pin Diode Attenuator for Full 
Range Coverage as Signal 

Generator 

■ Measures FM Deviation. 



FM-24O0CH (meter only) $690.49 

RF crystals (with temperature 

correction) $28.89 ea. 

RF crystals (less temperature 

correction) $21.92ea 

IF crystals catalog price 

Write lor catalog 



IWTEFIHATKJHAL Cflf STAL HFG. CO.. WC. 
10 North LM OMtfvmi C4y. OW* 73102 
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WFVE GOT THE SCANNER 
FREQUENCY INFO YOU WANT! 

Join SCAN, and join the ever increasing number of 
scanner enthusiasts who are getting all the frequency 
information they need to really use their scanners! You 
get an F.C.C. quick reference frequency allocations 
chart; plus SCANNING TODAY magazine, a forum for 
scanning news and technical articles with regular fre- 
quency updates from all across the United States. 
Also, FREE classified ads allow members to exchange 
frequency info, 10-codes, as well as sell and exchange 
equipment with over 30,000 members nationwide. 

Your membership kit includes an I. D. card, certif- 
icate, vehicle decal, and much more. Join today and 
get free "Scanners Hear tt First" bumper sticker! Send 
check or money order for $10.00 to: 

tm 

Scanner Association of North America 
Suite 1212 RE. 111 E. Wacker Drive. Chicago. IL 6X1601. 
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EQUIPMENT REPORTS 



continued from page 41 



digit LED display. The timebase uses a 
3.58 MHz crystal. The temperature 
stability is said to be ± 10 parts-per- 
million from to 40 degrees centigrade. 
Setability is said to be ± 1 part-per-mil- 
lion. which seems to agree with our 
findings. The input impedance is 1 
megohm shunted by 24 pF. Maximum 
input voltage is 150-volts RMS up to 
100 kHz, From there, the maximum in- 
put voltage decreases in a linear fashion 
as the frequency increases: the maxi- 
mum input at 225 MHz is 5-volts RMS. 
Inputs are coupled to the meter using 
front-panel-mounted BNC-type con- 
nectors. No lest leads are supplied with 
the unit. 

Standard ICs. installed in sockets. 
are used throughout, and the circuit- 
board layout is such that most parts are 
easy to get to. All of that greatly simpli- 
fies troubleshooting and servicing. As 
always, there is an ample section 
covering troubleshooting in the manual, 
including a large schematic, and a parts 
list that gives acceptable substitutes 
where available. Of course, the com- 
pany provides back-up service if you 
should run into a problem that you can 
not correct yourself. Incidently. our 
unit operated properly immediately 
upon completion: that"s not a rare oc- 
currence with Heathktt products. 

The power requirements for the 
counter are 108-132-volts AC at 50-60 
Hz. In addition, the dual primary of the 
power supply can be rewired for 206- 
264- volt operation. That change can be 
made either during assembly, or at a 
later date. Pow r er consumption is 25 
watts. 

In general we found the unit to per- 
form as claimed and could find very 
few negative points. The power trans- 
former was a bit noisy, but ours could 
be an isolated case: in any event, it was 
not bad enough to he distracting. 
Although the 225-MHz upper limit may 
seem a trifle low. the counter is an ex- 
cellent buy. considering the price. In 
addition, the low upper limit is not 
really a problem in a majority of appli- 
cations. The model IM-24I0 kit sells for 
S 124.95: the assembled model SM-2410 
sells for SI 70. 00. R-E 
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itereo Expanders. Twi 
eat solutions to spott 



car radio recepti 



..and great 
gift ideas! 




You know the problem. Station fading... picket fencing... generally 
poor and frustrating FM car radio reception in the country and suburbs. 
We've ended all that with our great little space-age Stereo Expander 
devices. Hooked up between the radio and the broadcast antenna, they 
create a tremendous boost in sensitivity— over 15 dB— bringing in 
far-away FM stations sharp and clear. Simple, effective. Model ASC-100 
hides completely out of sight; Model ASC-100DX mounts neatly any- 
where underdash, has an off switch when the boost isn't needed. 

the antenna specialists co. 

a member oi The Allen Group Inc. 

12436 Euclid Auenui* CNm*ar*J OH Mice 
lnlcJnji«nal Oiv 7?G0 Slumc, Dr 
YWreltwry. LI Nowfcffc 11SM 
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Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy-to-understand les- 
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees arc ac- 
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin R~82. 
Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 
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APPLE II PLUS, 4SK.,..fU 15.00 
Fiscal ling Syl. ........ 395.00 

Gr«o Mortiw iie.ro 

L»d«> 100 Mt» 139.00 

WUJC 160.00 

Ukwsdt^OO 320.00 

IMUW- 



TI-T4E 



1U0CC 



DtKl39KtX£3,3 
w/rafllloil« £575.00 

S0O0COI3S mm 

n-ss/s moo 

Epson IK40 Mils 

Cokr Uonrtoi al us 

TW10 1395.00 



U CoMiw Bond . 



;w 



Texas Instruments 



Invest. Anal S 4? OS 

Accessories Callus 

TI-58C 80.00 

PC100C 155.00 

T! BAII 39.00 



M 



Tl 59 

TI-SSII 
Speak & Spell 
Tl Programmer 
MBA 



$175.00 
39 95 
49 95 
47 95 
49 95 



HEWLETT-PACKARD 



HP/ 125 ConfvMt cultvt 

HP/376 WO.OO 

KP-33C 70.00 

HP-34C 115,(0 

HP-3SC ...114.89 

HWICPraj IBS .00 

HMlC-fiinler 285 W 

WM1CW0RDB 165.00 



HP-11CHEW a:i« 

HP-1JCHEW emus 

HP-tIC Mm Koduls MJM 

HFM1CV rails; 

HP-07 295.00 

HP-57 570.00 
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HP-03 HP-OS tnd icoettory - c*l m lor phctt 

SCM TYPEWRITER SPECIALS 

SCM 2200 S279.00 INTREPID J274.O0 

SCM 2500 289.00 CLASSIC 12 159.00 

All units shipped in original cartons wis) accessories 
according So manufacturers specification. Send money 
orders, personal check 2 weeks to dear. In Illinois add 5% 
sales lax. Add 56.95 minimum shipping & handling charges 
per unit We ship UPS. Subject to availability. Written 
warranty for specific products can be obtained Iree upon 
request Abo™ prices are for mail order and prepaid only. 
Prices and specification & subject to change without notice. 
Send mail orders.. 

notik't. Qhc. 

519 DAVIS EVANSTON ILL &1MI TEL 3t?-M9-G144 
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memory organisation 
-■rmuilanaous storage ot two lei 
hyltim patterns each wiln its own bridge rhythm. 
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loot switch and are 
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Improved memory circuitry lets trio 
mode now rhythm patterns lor ov«rorw yaai *«iJE' 
baiter/ irlc- for normal operation has fci>en 
extended to several hundred hours 
I" easy to assemnie hit. 



( ) Send H3750 Drum Set 

shipping enclosed. 
( ) Send Free Catalog. 
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COMPUTER CORNER 



continued from page 90 



But how do you determine the quality 
of the software, and decide which pro- 
gram best fits your needs? Some com- 
panies offer demo disks, and that may 
be a good way to begin your shopping. 
The best way, however, is to ask some- 
one who has used the software, and has 
dealt with the dealer. Reputable firms 
will be more than happy to give you 
some references. Speak with those 
users and find out how they used the 
software, and any problems that they 
may have had. Taking the trouble to do 
that can also save you some time in 
getting the software running if you do 
decide to buy it. 

Also, while you are finding out about 
the software, make sure to ask about 
the producer and the dealer. Make 
especially sure to ask about the after- 
sale support: That is subject of the most 
often-heard complaints among com- 
puter users. Purchasing and setting up a 
computer system is not a simple matter 
of taking it home, plugging it in, and 
work. It requires education, experi- 
mentation, and a period of adjustment. 
Self-education before you make a pur- 
chase can help, but not as much as 
choosing a reliable vendor, R-E 



NEW PRODUCTS 



continued from page 104 



CASSETTE CHANGER, model RAC-10 
MKII, is an improved version of the model 
RAC-10, which has been in extensive use 
in hotels, restaurants, doctors' offices, de- 
partment stores, and other areas where 
background music is required. 



r 
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The model RAC-10 MK H's extra re- 
finements include volume-level control, 
automatic shutoff and pinch roller disen- 
gagement, and electronic noise-limiting 
circuitry. The frequency response is 35 Hz- 
14 kHz ± 3 dB. It is priced at $850.00 — 
Benjamin Electroproducts, Inc., 180 
Miller Place, Hicksville, NY 11801. R-E 
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made from particle board or plywood. The supports are 
made from square lengths of wood. Dimensions are given in 
the Parts List. With the exception of the screws required to 
hold the sides of the enclosure together, to mount the speak- 
ers, and to connect the support-ends to their attachment 
points, glue can be used to secure one piece of the enclosure 
to the other. A hot-melt glue gun and glue sticks are 
recommended. 

The L-pads, crossovers, and terminals should be mounted 
before the rear panel is installed — it would be virtually im- 
possible to work on them afterwards. The mid-range speaker 
should be mounted off-center to prevent standing waves 
from developing and its enclosure should be filled with an 
acoustic insulating-material such as fiberglass. Glue the 
crossover coil and capacitors in place so they will not shift 
when the speaker is moved. 

Partition 1 (see Fig. 2 for partition numbers) has two smaller 
partitions mounted on it to prevent standing waves. A thin 
layer of fiberglass, not more than Vi-inch thick, should be 
placed over the entire partition- 1 assembly, again to aid in 
preventing standing waves. 

Finally, remember that the enclosure and sub-enclosure 
joints must be air-tight for the mini-SAFE speaker to work 
properly. Bear that in mind when you glue your joints! 

Now for the assembly instructions — read them thoroughly 
before you begin: 

1, Cut all parts to size, using the dimensions given in the 
Parts List and Fig. 6. Don't forget the 4-inch-square 
center holes in partitions 2. 4. 6, and the enclosure bot- 



tom; and the holes for the speakers and L-pad shafts 
{see step 11). 

2. Using four partition supports, mount partitions 1 and 3 
on partitions 2 and 4, respectively. 

3. Mount four partition supports on partition 6. Do not 
mount partition 5 at this time! 
Mount the two squares on top of partition 1. 
Assemble the four-sided tube. 
Attach the four bottom supports to the enclosure 
bottom. 

Attach the four top supports to the enclosure top. 
Place the enclosure's front, rear, and side pieces on a 
flat surface. Assuming that the sides facing up will be- 
come the inside of the enclosure, use a marking pen to 
indicate the function of each piece ( "front," "left side." 
etc.). Also indicate which end of each piece will be at 
the bottom. 

Draw three parallel lines on each panel as shown in 
Fig. 7. 

Attach the front and sides to the enclosure bottom. Do 
not attach the rear panel yet. 

Mount and connect all the crossover components, L- 
pads, binding posts, and the mid-range speaker in the 
sub-enclosure bottom. Use the area between the en- 
closure bottom and the lower lines on the inside of the 
front and sides for this so that the square tube will be 
able to fit into its center hole in the enclosure bottom. 
Place the tube in the center hole in the enclosure bot- 
tom and glue it in place. Then fill the empty spaces in 
the sub-enclosures with a loosely-fluffed acoustical 
material such as fiberglass. 

Attach the rear of the enclosure to the rest of the 
assembly. 

Glue the partition mounting strips to the front, rear, 
and sides of the enclosure so that the bottom edge of 
each strip is even with the lowest line marked on the 
bottom of those panels. They should form an even 

coiuuwed on page 141 
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ORGAN 

AND 

PIANO 

KITS 

The most advanced — most versatile 
electronic instruments in the indust- 
ry are now within most everyone's 
reach .... because you build them 
yourself the easy and very exclusive 
WE RSI way. Best of all, you'll save 
up to two-thirds the cost of a comm- 
ercially built instrument. 

With WERSI's unique "Building 
Block" system, you actually select 
features you desire. Incorporate new 
features as they're developed. No 
need to trade organs again. 

Send for free literature on this excit- 
ing concept today. {Please specify 
Piano or Organ) to: 

Dept.M21, P.O.Box 5318 
Lancaster, PA 17601 



The world of 

electronics 

gee- wizardry 




-YOURS FREE. 

32-pages of test Instruments — from the 
latest digital multimeters to the famous 
EICO scopes. Security systems. Auto- 
motive and hobbyist products. Kits and 
assembled. EICO quality. EICO value. 
For FREE catalog, check reader service 
card or send 50^ for first class mail. 



<HS: 



108 New South Road 
icksville, N.Y. 11801 
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LETTERS 



continued from page 13 



tember 1981) to my letter in the June 1981 
issue, but the editorial agreement with his 
arguments demands comment, so I must 
write again. 

What efficient law enforcement, aimed 
at saving lives from irresponsible drivers, 
has to do with Hitler and "Big Brother" is 
beyond me. One need only look at the sta- 
tistics on highway deaths caused by 
speeding to realize that some action must 
be taken. I agree that a computerized tick- 
eting system should be designed carefully, 
to avoid abuse; but when we talk about 
saving lives, we have to look where the 
greatest risk is. People who think that the 
law should have no authority over them 
are not only killing themselves, but mil- 
lions of other people who respect those 
laws. 

I oppose too much big government as 
much as anyone else; but people like Mr. 
Recob are demanding it. Laws exist for a 
reason. Just because you disagree with a 
posted speed limit does not give you the 
right to ignore it: and claiming that en- 
forcement is an invasion of privacy is no 
excuse. 

Nc> — radar is not 100% foolproof. (It's so 
unreliable that it is used at nearly every 
airport and military base in the world. The 
police are using a simplified version, but 
the same principles of physics apply 
there.) Like any other high-technology de- 
vice, radar requires proper training for 
correct use. Of course, such training 
should be required by law for all police 
radar operators. But to argue against a 
technology because untrained (or poorly 
trained) persons make mistakes in using it 
is absurd. By that kind of fuzzy logic, we 
should condemn all other kinds of elec- 
tronics, too. Even with the poor training 
programs in existence in some (but by no 
means all) areas, errors are the exception 
rather than the rule. 

Mr. Recob says: "...a receiver is still a 
receiver, whether it provides communica- 
tions or not ' But to be protected by an 
unforeseen loophole in the Communica- 
tions Act. the communications aspect is 
obviously the key issue. At the very least. 
certain types of receivers can (and should 
be) banned from moving vehicles. No one 
has any objection to Mr. Recob's (or any- 
one else s) using a radar detector in his 
bedroom. But it shouldn't be used in pub- 
lic to break laws when such violations 
clearly endanger life and limb. 

His comment, '...our only defense is 
offense: radar detectors...'' would be 
funny, if it wasn't so frightening. If you are 
driving within the local legal speed limit, a 
radar detector is of no use to you at all! It 
only tells you that you are being watched 
at that moment. What can you do with that 
information? If you've been driving care- 
fully and observing the law, nothing — you 

do nothing at all — you just continue as 
you were. 

Still support radar detectors? Read over 
the latest highway death statistics and 
notice the percentages caused by speed- 
ing. And sleep well, if you can, 
DELTON T.HORN, 
Hollywood. EL R-E 



Nine 



SUPER DEALS FROM 
THE BACH COMPANY 

1. Texas Instruments Tl 
99/4A Home Computer. 
Powerful TI Basic. Up to 72K 
total memory capacity. NEW 
typewriter keyboard. We 
carry all accessories. 
$369.95. 

2. Texas Instruments TI 59C. 
Programmable Calculator. 
With magnetic card storage. 
$189.95. $20 Rebate Program. 

3. Texas Instruments TI 58C. 
Programmable Calculator. 
$89.95. 

4. Texas Instruments TI 
100C. Printer/Plotter for TI 
58C, TI 59C. $159.95. 

5. Texas Instruments TI 
Thermal Paper for 100C, 3 
pack. $9.95. 

6. Hewlett-Packard Quad 
Memory Module. Converts 
HP-41C to HP-41CV 
capabilities. $89.95. 

7. Hewlett-Packard HP-41CV 
Alphanumeric Full 
Performance Programmable 
with Expandable Continuous 
Memory. $269.95. 

8. Hewlett-Packard HP-34C. 
Advanced Programmable 
Scientific Calculator with 
Continuous Memory. 
$119.95. 

9. Hewlett-Packard HP-38C. 
Advanced Financial 
Programmable Calculator with 
Continuous Memory. 
$119.95. 

ORDER TOLL FREE 

800-227-8292 

California Residents call 415- 
494-1995. Use VISA, 
Mastercharge, Check or 
money order. Indicate card 
number and expiration date. 
Add $2.50 for shipping. 

m 



TT-MJ 




Company 

P.O. Box 51178 

Palo Alto, CA 94303 
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MARKET CENTER 



LIVE VIA SATELLITE TV NOW ! 



UNDER $SOO 
DISH tv no 
ANTENNA NHW 
FOR HOOP 
OR PORCH 



m/t 



xnm 



* DISH ANTENNA 

MOD *252S 

■ •PREAMPLIFIER 

MOD. #1202 

• RECEIVER 

HOD 1 5601 MM COMPLETE RECEIVING SWEM 



$ 399 



JUST PUBLISHED: 8>i x 11 BOOK gins a wealth of updated Infomiatton mi .Antennas* Receivers 
• Low Noise Amplifiers • Sources • services • Equipment • Manufacturers • Much Merc. 

Our book takes tfis mystery out of the sophisticated technology f 
of satellite transmission and reception. This volume represents all 
the essentia! knowledge sis* mjv m iKkntaid, and will show ' 
you how easy it Is to have a 90 channel reception system so that I 
you can enjoy: first run movies, foreign films, las Vegas enter- 1 Hlm 
talnment, live sports; and much more. Everything being telecast j 
in the world could oe yours at a twist of a knob! | 



LIVW VIA SATMLLITK, IMC. 

P. 0. 601 2 561 . D«H. iv 1 1 . D«l( ai Beam . FL J 3 M a 

fend '■S55 plus '2 50 shipping I Dandling 
or call our 24 nr. C.0.0 o;der lint 13051 S45-4447 



Address 



PLANS & KITS 



CABLE TV converters and equipment. Plans and 
parts. Build or buy. For information send $2.00. C 
& D ELECTRONICS, PO Box 21. Jenison. Ml 
49428 

GOOD money In computer field. Valuable new 
handbook. "How To Break Into The Computer 
Field," $8.95. Moneyback guarantee. CARRON 
PUBLISHERS, 205-GA Ridgewood, Easton, PA 
18042 

SUBSCRIPTION TV plans: 2300 MHz microwave 

down converter plus bonus UHF system, both 
for only $10.00. Best systems available, no inter- 
nal connections to TV! Paris and kits available, 
MC/Visa accepted on parts purchases. Send 
SASE for more information on these and other 
unique plans. COLLINS ELECTRONICS, Box 
6424, San Bernardino, CA 92412 

SATELLITE TVRO narabnlic aluminum di<th loral 



materials $500. Plans, formulas $10.00. WARD 
MICROWAVE, Box 100, Conway, NC 27820 

WOLF whistle . . . great gag gift! CMOS. Sche- 
matic $2.50. BARRETT, Box 663, Carrollton, TX 
75006 

SONAR distance ranging In air. LED display or 
simple microprocessor interface — great for robo- 
tics! Detailed plans $5.95. SENSVSTEMS, P.O. 
Box 1497. Cupertino, CA 95015 

DECODE Morse, RTTY, and ASCII signals from 
airwaves with new Code 'Star. LED readout or 
connect with your computer/printer. Keyboard, 
other Items also available. Kits or assembled 
MICROCRAFT, Box 513R, Thiensviile. Wl 53092 
[414)241-8144 

PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details. DANOCINTHS INC., 

Box 261, Westland, Ml 48185 

AMATEUR, instructional TV— 2100-2600 MHz 
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To run your own class ilied ad, put one word on each of 1Kb lines below a 
for $1.65 per word (minimum 15 words) to: 

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 

ORDER FORM 
PLEASE INDICATE in which category of classified ac 
appear. For special headings, there is a surcharge ol 

( ) Plans/Kits ( ) Business Opportunities ( 
( ) Education /Instruct ion ( ) Wanted ( ) 

(PLEASE PRINT EACH WORD SEPARATELY, 


id sand this form along with 
10003 

vert is in g you wish yo 
$10. 

) For Sale 


rogr check 
ur ad to 


Special Category: $10 
IN BLOCK LETTERS.) 


1 2 


3 


4 


S 


6 7 


8 


9 


10 


11 12 


13 


14 


15 


1B 17 


18 


19 


20 


21 22 


23 


24 


25 


26 27 


28 


29 


30 


31 32 33 34 35 
PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 



downconverter kits — $49.95. Variable DC power 
supply kits — $24,95. Complete system, all parts 
included— $79.95. NEC 64535 transistors— 
$9.95. Complete plans and assembly instruc- 
tions— $2.95. Kits not available In Oklahoma. 
GiGATRONICS, 5004 Alan. Oklahoma City, OK 
73135 

MUSICAL car horn 64 tunes. No chips to buy. Kit 
with case less horn, $39,95. Factory assembled 
with horn, $59.95. Add $1.75 shipping. ELEC- 
TRONIC SOUND, P.O. Box 401951, Garland, TX 
75040 

AUDIO kits. Equalizer— twelve bands/channel 
$100; 24, $225; noise reducer/expander, $110; 
LED meter, $42: see R-E cover stories 5/78, 3/81, 
2/80, or send stamp for catalog. SSS, 912R 
Knobcone. Loveiand, CO 80537 

PCB 2:1 negatives to 11X14 $20.00. For posi- 
tives add $10.00. Add your artwork postage. 
REIS ELECTRONICS, INC., 1043 S. York #10, 
Bensenvllla, IL 60106 

MICROWAVE television "downconverters" un- 
der $50.00. High quality, easily assembled. Cata- 
logue: $2.00 {refundable). NDS, Box 12652-R, 
Dallas, TX 75225 

SAVE 90%. Build your own micro or minicomput- 
er. Free details. DIGATEK CORPORATION, Suite 
E. 2723 West Butler Drive, Phoenix, AZ 85021 

ELECTRONIC catalog. Over 4,500 items. Parts & 
components. Everything needed by the hobbyist 
or technician. $2.00 postage S. handling (United 
States only), refundable with first $15.00 order. T 
& M ELECTRONICS, 472 East Main Street, Pat- 
chogue, NY 11772(516)289-2520 

MICROWAVE television education manual! New 
publication explores concepts, antennas, 
downconverters: $16.25. Information package 
on microwave and other exciting television 
products: $2.00. ABEX, P.O. Box 26601-RM, San 
Francisco, CA 94126 

PCB. 15k sq-ln. Free drilling. Satisfaction guaran- 
teed. INTERNATIONAL ENTERPRISE, 6452 Ha- 
zel Circle. Simi Valley, CA 93063 




MINI FM MIC 

Compact size, only 2"xl"»V. Tronsmil 
lb FM radK) Be -106 MHI. fcjcaplmnal 
aud» quality Transmits stable siflnal up 
lo 900 It. Complete kll incl case, battary 
& Instructions. Only 3*3.95 Assembled 
ST8.35. Add SI 55 SflH 09 Send IBs 
stamp lor b/ocbure. 

S.E. Corp., bom 1 oitttVR 
Tample Ttrrftcs, Ft 330B7 



ELECTRONIC 

ORGAN KITS 

34 Manuals 

THEATER end CLASSICAL 
Rtttindabte Parts 

Wutiitzer reproductions Brochure $2.00 Catalog $1.50 

A DEVTRONIX ORGANS, IMC, DeptoTJ 

i^T 6101 WAREHOUSE WAV, SACRAMENTO, CA 35S26 



«_" 






MICROWAVE HORN ANTENNA KIT 

1 7-Z.B GUI FttqKK) Fjige 17-19 lb Ell Kit n/tasmbhr IBi™ct«s S39S5' 
Don [WHtttt fcsirf SISS6- leiAileul Kit 11495) 
Puts Kll tot Bond 12995* (• 'talma D> tat CM5, 
Complete Package 'Menu. Bcari t Puts Kit] (1*195 




MICHQTENNA ASSOCIATES 
2335 South 2300 Wat. Sail Lake City, Utah 84119 

Check ot II only — Kile* 14 Welti Wneiy 1C05I iKlile sbipgitgl 
"Una Residents Flese m SV Sales In 



FREE KIT Cata log 



FUNLTlur-* LitNi-RATOR KIT $59-95 
| Auto- Rang lug Cap-meter kit $79-95 

Phone 415- 447-3433 

Writr Or Pliunft for FREE CATALOG, 
Average 1 minute Saturday call is £1£. 



TEST & 
EXPERI- 



riAr-c scientific instruments 

UA-JC BOX I054R LIVERMORE CA 94550 



TECHNICAL BOOKS 



Active stocks books by the following 
manufacturers. 



Advanced Micro Devices 



Precision Manolitnic Inc. 



Silicon General 
Siliconix 

Tab Socks Inc. 
Texas Instrument 
Tothiba 
Unttrodo 
ZOtjfl 

Write for your free catalog. 
See address below. 



Faircii.lrj 

General Sernicoriduclor Ino 

Hitachi 

Howard W Sams Co. Lid 

Monolilhic IV emeries 

Nln nun Ekclrfc Co. 

Osborne 



^PElectnmic 

Sales Carp. 



ROCKWELL AIM 65 



I Harnessed for work. AIM 65 as a "bare- board" micro computer oul-l 
I performs in its prjee category. Features 120 line/mm. 20-coiumn hard! 
(copy printer. 54 key alphanumeric keyboard, full bus expansion, plurj-j 
^in sockets, basic interpreter ttrmwara and mgch more. 

4K version. Only $445.00^ 



r 



Christmas Special 




1981 IC MASTER 



J^ 



ACT NOW WHILE 
QUANTITIES LAST 




LINEAR IC'S 



COMPUTER SUPPORT CENTER 



LM30IAN8 

L« KltHS 

LM306H B 

LM308CH 

LM309K 

LM3IGHC 

LM311CH 

LM3IIN8 

LM31BNB 

LM316CH 

LM323K 

i«;a 

LM339N 
N8I26N 
N8I2874 



.32 
.43 
-59 
OS 

1.56 
109 
.85 
.49 
1.19 
1,67 
5 34 
,46 
48 
129 
438 



;;!■■: aivH! 
COtooSHt 
CD40078E 
CO4D0B0E 
CD40O9BE 

CD4nnar. 

CD4Q11F3E 
>:04C'JBt 
KMCtlFlF 
C040HBE 
£0401 59 E 
CD40I8BE 
CD4GI7BE 
CP4Q18BE 
CO40196E 
CQ4020BI 
CD402*BE 
CDTOJBE 
GO1023BE 
CD*i.'.'*Bt 
CD<nJlBE 
CD402GBE 
CD40276E 
CD4Q2HBE 
CD4029BE 
crjMsnni 
CD4033BE 
CD4O340( 



SN764F7NF 
LM3487414 
LM358N8 
LM55SN8 
LM556N 14 
LM567CN 8 
LM709CH 
LM714CH 
LM723CH 
LM723CN 14 
LM725CN6 
LM73XN 14 
LM739C74 14 
LM74ICH 
LM741CN8 



LM747C74 14 50 
LM748C7V-B 48 

LMM5S[.H .3B 
LMT4B8N-14 84 
LM14B9N.14 64 
LM1495C74 14 2.10 
LM1496C74 14 138 
LM2211CN 14 2.95 
LM224QPC 1 an 
LM3081DC 
LW14D3N-14 
LM3524PC 
LM390ON 
LM4136N 14 

mux/aim 



1,67 
1.10 
3.30 



Zilog 



HUM-CPU 

30.P10 

Z80A-FW 

ao-cic 

Z804-CTC 
TJO-OM* 
7804 -DMA 



4 0MW 
2 5MWi 
4 0MH7 
2 "i MM; 



I 11 

S 15 
S 85 
7.65 

i Si 
■ si 



ISO,;iO/0 
tjo-Sfo/i 

OBI-SKI/ 1 

TJOSrfJ/? 
7JXU-SI0/2 
m Mi 5 

1-SB79 



r ■. «!■/ 17.99 7BOD4KI 
4 Uh,- 7.Z.S5 76M-MB1 

MOS MEMORIES 

MOS Static RAM's 



! 1 MHr 22 45 

1 1 MM; 71 45 

4 MM: 27 65 

2 1 MM; 72 45 

4 MHi 27.65 

2 1 MM; 1815 

4 MH; 71 54 

7 5 MM; 11.95 

4 MM; 14.65 



MICROPROCESSOR 
CHIP SETS 



LED'S 



Pirl No. 

2101-35 
2102-25 



T-1 LED'S 
LED 209 
LED 211 
LED 212 
TIL209A 



.09 
.19 
.14 
.14 



T-1 -3/4 LED'S 

LED 220 .11 

LED 222 .24 

LED 224 .16 

TIL 220 .15 



IK (256 x 4) 3SONS 22 PIN 
IK (IK i 1| 26QNS 16 PIN 
P211145 IK (256* 4! 450NS 18 PIN 
P21 12-35 IK (266 « 4| 350NS 18 PIN 
21 14L Lew Power 4K (1024 x 41 300NS 



214)7 
2147 



4K(4K* D55NS 
4K (4K x 1) 707VS 



Prt» 
3.65 
1JS 
2.66 
2.65 
2,95 
fJ-DS 
7.46 



8035 CPU 


725 


6039 CPU 


7.95 


8080A CPU 


405 


6085 CPU 


7,95 


8155 


9.00 


6212 


1.25 


8214 


4.25 


6216 


1.96 


8224 


3,44 


8226 


2.34 


8226 


4.07 


6251 


5.95 


8253 


9.05 


8255 


5.95 


8257 


0.95 


8259 


9.95 


8279 


10.95 


8746 


38 00 


8755 


32.00 



6600 CPU 

6802 CPU 

6806 CPU 

6809 CPU 

6310 

6620 

6821 

6645 

6650 

6852 

6502 CPU 

6504 CPU 

6505 CPU 
6520 
6522 
6532 
6551 



5.65 
1.65 
1.45 

19.95 
2.65 
2.65 
2.65 

29.50 
2.95 
3.85 

7.45 
7.65 
7.65 
5.95 
7.95 
10.65 
11.10 



EPROM'S 

C1702A2K 1US s 7.95 

C27081K.X 8 450 ns S 3.5X9 

C2716/TMS251 6 (I nitil version) J 6.38 

16K 450NS Single 5V Supply 

TMS2532 (T I Pin Out) 519.95 

32K (4096 x 8) 450 ns 

C2732 (Intel version) jib.75 

32K (4096 x S) 450 ns 

TMS2564 189.00 

64K 18K X B) 450 ns 

16K STATIC RAM 

TMM2016-3 16K 12K x 8) (300NS) J16.4S 

16K MOS DYNAMIC RAM'S (16 PIN| 



UART's 
AY5-1013A 

40 KtlT. Single 5V Supply 



Sjwcliia.M 



CMOS 



SHIFT REGISTERS 



ccmtMoeE 

CO'CHiGE 

CO-HX3BE 
CD4044BE 
CDJ046BE 
Cb^Oi^BE 
CD40*gBt 
CDiOMBE 
r:04D5lBE 
CD*D52Bt 
CD40i3BE 
CD406CBE 
CWQM A t 
CD4O6i90E 

COtQtQBE 
CD<CrMBE 

CD*o;iaE 
crj^onBE 

CO40;^6E 

CD4tmm 

co40?esE 

Cm&Ei8E 

P400?9E 

CDJ0658E 

Cp40B6ef 

Cb4KKi|JE 
CD41CIBE 



56 

1.75 



CDJlObUt 
CDJitOBE 
CD4&MBE 
CDJ5»2BE 

CLlJi'iQE 

CD^^BE 

cp^isee 

CD45?08E 
CDJ4J3BE 
C045,?6BE 
CCHiZ^BE 

CD4«HBIt 
CI>lb3iBE 
f:D4^a€ 
CD4539BE 

CD455JBE 
CD45S5BE 
i Dittm 
CD*MiBE 
CD4SB2BE 
CD45B-IBE 
CD^M^BE 
t047D?BE 

tmvpc 

H' <<;:P'. 



1+04A (TOi) 

3341APC FIFO 1 MHi 

3342FC &4 BlI * 

33-17PC SO bit 



Single ii^« till 2.9fl 
US 
3«5 
3.4S 



74S26Q 
74S16S 
S3427jB?S129 
«341?JB?S12€ 

£H36r?620 
g3453r7Q43 

9U4gr764i 
3345irB2&,Sl 
&2S13&712S 
74547BJ71;J2 

i32Sl9lr7138 



2,7S 
S75 
4.05 
4.05 

6.95 
7.95 
17.95 
17.95 
19,94 
■'■>---■ 



rs 

256 blE. 16 BN 
£56 biE. 15 PIN 
IK, 16 -I-, 
IK. 16 FIN 
2K. ifi PIN 
2K. 15 PIN 
4K. IS PIN 
4K, 24 PUN 
JK. 24 PIN 
SK. IS PtN 
BK. 24 PIN 
1SK, 2J PIN 



41 1 15*20 (200 NS) 

41 1 6-30 {3O0iNS) Ceramic 

4K MOS DYNAMIC RAM's 

TMS4060-30 

4K (4K x 1) 300NS 22 PIN 

16K CMOS STATIC RAM 

611616K(2Kx8)I50NS16PIN 

&4K MOS DYNAMIC RAM 

4164 64K(S4Kx t)200NSiePIN 

4164 64K (64K x 1) 150NS IC PIN 



% 2.65 
Spttlat* 2.2S 

SpecuiS 2.65 
$24.00 



524.00 
$29.95 



EXAR PRODUCTS 



SOCKETS 



PJIAS-E LDCTAEU LOOPS 
itpi; i ocr !■'&. Ma3uiilryitMnnduii5rj4ii 
XPeJiSCP M^hFhtflvtrtCTP'llWLWr^tlL 
X*ttlHC* 9**: »r>r. fTjjiM Lrxeid L«K1 



FUNCT.DN GENEHATOB 
U«A4>uiP|iC IrVtvolioim Ow«1t9r 
?n230«KP M^io-llic FimtliDn G^trrjitee 
jtn£»rC* VDJr^fC^I'DmOTK.I'il* 



KWJKf BtKnuan W*i*tiS(fr! G***r>i.1t> 

IiUiNG CLKUITS 

XlXL IliSCrt M-TiGvnrc I .m-"fl Cutuil 

JtnLiS*CP Dul MnvK*t>mrf TiminijOiiaail 

XHtMCr* CrjiaLrnnCieciH 

:rp<:SS4.: P Cil Timing CinPvil 

XH»4iiCl? HyrfKpnijTT.rr.. 



WULTlPLlEnS and yODUlATOiJ 
SH :e:HMtlCf Wun ;-*.'3*t.;i^ j*j 

in 

Lit 0*ERATIQMAL AHPLIFIEHS 

JlpiiJUlCf pHy 4--hptje> Quhd (Jp Amp 21 

i* QllK] "3 Amp 1 1 



Ul IHSPtAY DRIVEPS 

49 xhhtic* F*#*ttinir>iJ>i*]iOiT** 

1H KhI2T3C4* H-fld Vui?*Jt rTJ.fJ.lTJ.lpi, Orm 

as xpynicf FN-jrtw^fiiOnaiaifD..™ 

SPECIAL FUNCTIONS 

l.tZ XrUm M., I Hi.-r/l.^l-il^gpjIWL'.'-iu.il 

)M JtH3»l Pvl*fPiOp="-Ort»IS*^=Ci?(Mi1 

1.44 XflSHC? MMPujpyirsnn^waCmuil 



LOW PROFILE, SOLDER TAIL, DIP SOCKETS. 

PJNS PRICE PINS PRICE 

8 .08 22 .22 

14 .14 24 .24 

16 .16 28 .28 

18 .18 40 .40 
20 .20 

STANDARD PROFILE. WIRE WRAP, DIP SOCKETS 

PINS PRICE PINS PRICE 

8 .33 24 .99 

14 ,50 28 1.11 

16 .55 36 1.60 

18 .69 40 1.50 

20 .80 



TTL — STANDARD, SCHOTTKY AND LOW POWER SCHOTTKY 



7400N 


.23 


7436N 


.31 


74104N 


.64 


74I59N 


l B 


74197N 


.73 


74S05N 


.69 


74S1S3N 


1 10 


74S280N 


2.29 


74LS2674 


39 


74LS109N 


.31 


74LS170N 


1.59 


74LS260N 


1.29 


74LS375N •** 


7431 N 


.25 


7440N 


2S 


74107AP 


.44 


741 60S 


.48 


741S6N 


1.50 


74S067I 


.46 


74S167N 


1.10 


74S283N 


3,39 


74LS27N 


29 


74LS112N 


.31 


74LS173N 


.59 


741 B2O0M 


1 25 


74LS377N 1-25 


7402N 


.24 


7442N 


44 


74109W 


.44 


74161AN 


54 


7419971 


1.S5 


74S0974 


.66 


74S158N 


1.16 


74S299N 


6.54 


74LS30N 


ie 


74LSI22M 


.41 


74LS174N 


.44 


rilSZMH 


.36 


74LS376N J>1 


740ON 


M 


7445N 


JOS 


7411074 


.52 


74162N 


.54 


74221 N 


.66 


74S1074 


.41 


74SI61N 


4.74 


74S373N 


2.96 


74LS32N 


29 


74LS123N 


.59 


74LS175N 


.44 


74LS273N 


1.19 


74LS379N 1.01 


7404 N 


M 


7446M 


64 


74111N 


,72 


74163AN 


.64 


74246N 


1.44 


74S11N 


.50 


74S162N 


3.70 


74S374N 


2H 


74LS37H 


29 


74LS125N 


.44 


74LS1B174 


199 


74LS275N 


469 


74LS390N M 


7405N 


.28 


7447AN 


.as 


741 16N 


1,36 


74164N 


.54 


7424 7N 


1.29 


74S1574 


.69 


74S163N 


3.54 


74S361N 


595 


74L&38N 


29 


74LS126N 


.44 


74LS169N 


446 


74LS279N 


« 


74LS393N M 


7406N 


.56 


7460N 


-25 


7412074 


1.38 


741E5N 


.64 


74251 N 


.71 


■■4<,j.-:.:r, 


.48 


74$ 1667* 


4.74 


74S412N 


2.96 


74LS42N 


.44 


74LS132N 


.54 


74LS190W 


.72 


741S280N 


1 96 


74LS395N 1.19 


7407 N 


.38 


745 1W 


23 


74121N 


M 


74168N 


M 


74259N 


1.69 


74&30N 


.49 


74S 16971 


539 


74S47IN 


845 


74LS47N 


« 


74LSI33N 


1.61 


74LSI9I74 


.72 


74LS283N 


71 


74LS447N .37 


7408N 


.26 


74S3N 


-29 


74122N 


.54 


7J 1 70N 


1.SS 


74273N 


2.39 


74S32N 


69 


74S174N 


1.96 


74S472N 


B4S 


74LS48N 


N 


74LS136N 


.42 


74LS192N 


.14 


74LS290N 


.72 


74LS490N 1^1 


7409N 


» 


7454N 


a 


74123N 


*: 


74172N 


A 55 


7427674 


1.19 


74S37N 


.99 


74S175N 


1.06 


74S474N 


9.65 


74LS51N 


24 


74LS138N 


41 


74LS193N 


.64 


74LS29^.N 


44 


74LS630N 15-90 


741 ON 


J5 


7472N 


38 


74125N 


.52 


741 73N 


• 1 


74278N 


2.39 


74S38N 


1.17 


74S1BIN 


3.95 


74E476N 


4.55 


74LS54N 


24 


74LS139N 


.41 


74LS194N 


.14 


74LS296N 


sa 


74L5669N ^4 


7412N 


47 


7473W 


36 


7412641. 


.46 


741 74N 


« 


74279N 


.59 


74S40N 


.44 


74S162N 


2.10 






74LS65N 


24 


74LS145N 


1.99 


74LS196N 


66 


74LS299N 


Ul 


74LS670N 1-64 


7413N 


JB 


7474N 


.36 


7412SN 


.64 


74175N 


58 


74283N 


1.10 


74S51N 


.69 


74SI89N 


4.95 


74LS0ON 


-19 


74LS73N 


.32 


74LS147N 


1 .96 


74LS197N 


81 


74LS320N 


2.75 




7414N 


.42 


7475N 


AZ 


74132N 


-45 


741 76N 


77 


7429374 


.89 


74S74M 


.66 


74S194N 


1.61 


74LS01N 


.22 


74LS74N 


ja 


74L6148N 


1. 43 


74LS221N 


n 


74L5321N 


3.95 


t TTL DATA 
1 BOOK WITH ! 
5 SUPPLEMENT 1 
, "Ttw Cvnptala 1 
! Book on TTL 1 

■ IrKlirflno U 

■ LS. H. S, •nd 1 
:.: 4LS Vmloni I 

■ Pan No. 
BLOC41 12^4163 ' 

S3.50 


7416N 


38 


7476N 


.42 


7413G74 


.52 


741 76N 


1.17 


74296N 


<i> 


74J585N 


2.19 


74S195N 


1.79 


74LS02N 


.22 


74LS75N 


36 


74LS151N 


,42 


74LS240N 


•» 


74LSJ22N 


4.95 


7417N 


.36 


7483AN 


43 


74141N 


.84 


74179N 


l 35 


74351 N 


2.20 


74S86N 


.71 


74S201N 


5.99 


74LS03N 


.22 


74LS78N 


42 


74LS153N 


.42 


74LS241N 


69 


74LS323N 


5.44 


7420N 


.29 


7484AN 


1.36 


7414274 


3.17 


74180N 


.75 


74365AN 


.86 


74S 1 1274 


.71 


■■.:<;?J5', 


5.H 


74LS04N 


32 


74LS78N 


,32 


74LS155N 


.17 


74LS242N 


1.10 


74LS324N 


3.25 


7422N 


.37 


7485N 


.88 


74143N 


3.79 


74182N 


.52 


74366N 


.60 


74S 1147V 


1.96 


74S240N 


2.95 


74LS05N 


.22 


74LS83N 


69 


74LS156N 


.99 


74LS243N 


1.10 


74LS348N 


2.65 


7423N 


.S7 


746674 


.39 


7414474 


3.79 


74184N 


2.3B 


74367AN 


.» 


74S1247V 


2.69 


74S241N 


2,95 


74LSOSN 


22 


74LS65N 


64 


74LS157N 


.41 


74LS244N 


1.10 


74LS352N 


1.45 


7425N 


.32 


7490AN 


.42 


7414574 


.67 


74185N 


i.:«Fj 


74368AN 


56 


74S132N 


1.24 


74S244N 


3.49 


74LS09N 


3* 


74LS86N 


36 


74LSI56N 


.41 


MLS245N 


1.15 


74LS35374 


|J1 


7426N 


.It 


7491AN 


.44 


7414774 


1.32 


74190M 


M 


7439071 


3)6 


74S133N 


.96 


74S25IN 


1.49 


74LS10N 


.22 


F4LS9DN 


M 


74 LSI EON 


.69 


74LS247N 


.64 


74LS3627) 


9.45 


7427N 


32 


7492AN 


.36 


74148N 


63 


74 191 N 


M 


7439374 


1.29 


74S134N 


.72 


74S253N 


2,29 


74LS11N 


.26 


74LS91N 


49 


74LS161N 


.64 


74LS24BN 


t.M 


74LS365H 


.52 


742BN 


.46 


749MN 


.39 


7415074 


1.44 


74192N 


it 






74S135N 


1.58 


74S257N 


1.42 


74LS12N 


.24 


74LS92N 


.48 


74I.S162N 


1.10 


74LS249N 


1.10 


74LS.366N 


SI 


74307V 


.22 


7444AN 


.69 


74I51N 


.44 


74I93N 


72 


74S00N 


.44 


74S138N 


.96 


74S258N 


109 


74LS13N 


.29 


74LSS3N 


39 


7JLS163N 


.56 


'■■-: S291N 


,54 


74LS367N 


Si 


.'432N 


.42 


7495AN 


.54 


74153N 


.36 


74194N 


72 


74S02N 


.46 


74SI39N 


1.10 


74S260N 


169 


74LS14N 


-39 


74LS95N 


45 


74LS164N 


.56 


74LS25JN 


.54 


74LS368N 


-52 


7433N 


.42 


7496N 


.59 


7415474 


1.44 


7419574 


55 


74S03N 


.72 


74S140N 


.69 


74S274N 


1799 


74LSiON 


.22 


74LS96N 


51 


74LS165N 


.19 


74LS257U 


19 


74LS373N 


1 25 


7437H 


36 


7497N 


1.69 


7416574 


.46 


7419614 


n 


74S04N 


89 


74S151N 


1.10 


74S275N 


16-77 


74LS21N 


-26 


74LS107N 


A3. 


74IS166N 


114 


74LS258N 


.51 


74LS374N 


1 25 






74 ICON 


1.69 


7415774 


.52 









































MAIL ORDERS SHOULD BE SENT TO: 

U.S.A. 133 Flanders Road. Westboro. Massachusetts. 01581 
Telephone orders 5 inquiries (61 7| 366-0500 

CANADA &FOREIGN237HymusBlud.,Pointe-Claire,(MII.),Quebec.CanadaH9R-5C7 
Foreign customers please remit payment on an international bank draft or inter- 
national postal money order payable in U.S. dollars. 
Prices are in U.S. dollars. Minimum order S10.00 
Add S3 00 to cover postage & handling VISA AND MASTERCARD ACCEPTED. 
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NEED A COMPACT ANTENNA? 

McKAY 

SETS THE 

STANDARD 

ntflth tfo* DA100D Outdoor Anlinni 

ind tht PA9-DL3 Comb-lnalion 
Indoor Leap Anlfjr.ni 
Fer ip#ci *no daunt eenwer amtr* 
KARVET HADIO Mr* VorL City 
H E NAT RADIO L« A r. gfli „ CA 
BAftflY ELECT ROMlCt Nl« Ye* h. Cliy 
D1LFEA ASSOCIATES Pir* Ridga Mr* Jtfity 
ELECTRONIC EOUEPMEHT BANK ID C arMj Viimnii VA 
BfllDGEWATEft CUSTOM SOUND '-a-.r, ILL 
AUDIO PERFECTION B*rjom»ng1pn Ul '. H 
tTAttGARQ SUPPLY CO- SiH Li*e Calf Uuh 
THE BASE STATION Concord CA 
J-MA.R ELECTRONICS T^Cnld Canaflj 

K30/B54'77fi9 Local 714/62.-6711 
euflsl CA h A!«kj. Hnviii TWX 910-531-4990 



McKAY DYMEK COMPANY 

111 S GoHtgt Aw* PO Bern 5DO0 

Cliitrticml CA fflTll USA 




SATELLITE TV 



UukH your ffrtl invBlmtnE in Sjitiiiie TV rm inirihgt*! am 
a CMipteh HMttawfc I furtn SrUt - utuiirt vi i unok 
14 LirnJatJtjna lncludus Bquigrnsnr (M.1S kits. luWfcktif 
nujnutKltJnjrsi — 17 35 

*Cnifl>3ti LKtDH Aiuhriii - t-pige canpuNf prim 0u1 
;kj:b-s ill IT ulillilK A must r# any SUtjofl £*rKi Up 
toot, kiFigiLiM3« £ lUlilwU Or flftJ'«l ifllf rs«lH)n - i9 95 
* 8o(h crl Ihi iDsvi lor onhf SI6 95 

INTERNATIONAL COMMUNICATIONS CD 

P BOX ?»36 ■ CHARLOTTE. N.C, 2HZ12 




Enjoy Satellite TV Now 




Latest tmcrostrip mtxtet est tfw 'otjgmtf 

MicnwAn iv mm in 

■ft LT'13 Down Converter with Preamp 

• 16 dDi SloltDd Antenna 

• Deluxe Power Supply Krt 

• All Conxini Cabtos Included 
2000 ■ 2-600 MH* Tuning Range 



LAB-TRONICS, INC, 
R O, Bon 171 
Ftogers, MN 55374 



© 



REEL TO REEL TAPE 

OPEN reel tape — mostly Ampex, used once, 
unspiiced, (unboxed) 7" 1800' or 2400'— 50 reels 
for $60.00 (postpaid) 3600' 10%" reels $2.00 
each. Sample reel $1.50. AUDIO TAPES, Box 
9584-G, Alexandria, VA 22304 



ELECTRONIC NEWSLETTER 

ELECTRONIC Systems Newsletter will change 
the way you design and build electronic equip- 
ment. Unique monthly publication packed with 
Ideas, sources and techniques. 12 fascinating 
issues, $19 (1 year). CCI, Dept, RE1, P.O. Box 
329, So. Hadley, MA 01075 



SATELLITE TELEVISION 

SATELLITE super-mixer; DBM-4150A. Clean up 
your TRVO receiverl Near-lheoretical perfor- 
mance; flat response, DC-15O0IF, SMA connec- 
tors; $69.50— CK/MO/COD. RIGEL SYSTEMS, 
2974R Scott Blvd., Santa Clara, CA 95050 (408 
727-4231 

SATELLITE TV. Books, parts, low-noise micro- 
wave transistors. Specs and catalog $2.00. ELITE 
ELECTRONICS, RR1, St. George, Ontario, Cana- 
da NOE 1N0 

SATELLITE TV antenna aiming. Lock on all visi- 
ble satellites with polar mount. Accurate align- 
ment now possible with our unique Sun Compass 
tables. Optimum pole axis, mount declination, 
satellite azimuth and altitudes, and one month 
Sun Compass table computed for your position 
. . . $12.00. VERSCMIEDEN, Box 12178, Boul- 
der. CO 80303 

SATELLITE TV antenna, 10 ft. fiberglass, com- 
plete, polar mount, $1950.00. electronics at cost 
also. TRI-STAR COMMUNICATIONS, Box 843, 

Erie, Ml 48133 (419) 726-1095 



Fall & Winter '81 - TEST EQUIPMENT 

Electronic Component 
Catalog FREE 160 Pase Book 



We carry the Following: 
TEST EQUIPMENT 

■ B 1 K 

• LEADER 
•VIZ 

• BECKMAN 

• HITACHI 

■ GLOBAL SPECIALTIES 

• DATA PRECISION 

• HICKOK 

ELECTRONIC COMPONENTS 

• JAPANESE 1 MOTOROLA Triniittori 
ICl. FET. Diodes 

• Capacitors 

• Re*is lor* 

• Connector*. Cable* 

TOOLS 

• Wetltr. Ungar. Xcollite. Vaco. etc. 



UIMM. (in HUSK uiwisisn 
M WHOilSAM COST ' - 




• Over 10 million components in stock to serve you 

• Over 20,000 sq. ft. of warehouse in the East & West 

• NO MINIMUM ORDER] 
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CALL TOLL FREE 
800-421-2841 



P.O. Box 40325 Cincinnati OH 45240 
Dep1 Radio- EMclfonka 

, Phone_ 



Local: 513-S74-0220 
Telex: 182 392 



. Z»P_ 




DON'T 
FORGET 




USE 

YOUR 

READER 

SERVICE 

CARD 




Better than Cable TV— Over 200 TV and radio 
services. Why waste money? Learn the whole 
story and build a video system the family can 
enjoy. No commercials, FREE movies, sports 
and Vegas shows— worldwide, crystal clear 
reception connects to any TV set. Big (8x 11 in.) 
book loaded with details, photos, plans, kits— 
TELLS EVERYTHING! Satisfaction Guaranteed. 
Send S7.95 TODftYt Add $2.00 for 1st class (air mail) or call 
our 24 hour COD rush order tine (305 1 862-5068. 

GLOBAL ELECTRONICS, 

P.O. Box 219-E, Maitland, Florida 32751 



Satellite TV 

FOR THE HOME 
Sick of Network TV? 

Our receiver lets you gel 

over 75 channels of tele- 
vision directly (romearth- 
orbitmg cable TV satel- 
lites!: HBO. Showtime, su- 
per stations, sports And 
movies worldwide 



We don't just 
sell information! 
We Manufacture 
Hardware! 




From offshore oil rigs, 
data links to hotels 
and backyard instal- 
lations, we wrote the 
book. Constantly up- 
dated, our S4 Pag* 
technical information book and catalog gives you all 
the facts. Inexpensive dishes, feeds, telem- 
etry software, kits and more. Recom- 
mended reading by NASA, The Office 
of Consumer Affairs and quality com- 
panies like Rockwell/Collins. Send 
17 9S todayl CAU 

14-hri. C.O.O. Hotline 
(30S) 339-7600 

°SPACECOAST 

RESEARCH CORPORATION 

P.O. Bon 442-E. Altamonta Spgs. FL 32701 




zzrlf^r — v/Vi, ... specialist! in CCTV 
ATV Research >ni computer monitors! 



Video monitors - color t B/W * TV Cameras, 
kits, parts s plans • Vldeo-to-RF modulators 
* Free catalog, Phone or wile. {4(B) 881-3111 



13-HE Broadway 



Dakota City, HE. 68731 



BUSINESS OPPORTUNITIES 

LIFETIME security in computer field. Valuable 
new handbook, "How To Break Into The Com- 
puter Field," $8.95. Moneyback guarantee. CAR- 
RON PUBLISHERS, 205-GC Ridgewood, Easton, 
PA 18042 

15A programmable control timer— 0.6" LED dis- 
play, LSI circuitry, 4 on-off cycles, presettable, 
etc. USS25.00. Data US$5.00 (credit first order). 
RELIANT ENGINEERING COMPANY, PO Box 
33610. Sheungwan, Hong Kong 

$700 per month earnings possible filling out 
income lax forms at home or tax office during tax 
season. We show you how. Simple, quickly 
learned. Details mailed free. No salesmen. Hurry. 
Big demand. FEDERATED TAX, 2015 Montrose, 
Chicago, IL 60618 



CB RADIO 
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GET more CB channels and range! Frequency 
expanders, boosters, speech processors, how-to 
books, plans, modifications. Catalog $2. CB 
CITY, Box 31500RE, Phoenix, AZ 85046 



SURPLUS 
ELECTRONICS 

wwmmg. <^™jL all ^fflS 

Miami, Florida 33166 WHOLESALE/RETAIL We accept MasterCard and Visa. 

EQUIPMENT/COMPONENTS/WIRE & CABLE/ACCESSORIES 



"TANK BATTLE" TV GAME 

In just 3 short time and with a tew minor parts, the most 
novice hobbiest can complete this exciting Tank Battle 
*'• game. Create a run-filled evening for the whole lamity. 
Two independent tanks rumble thru land mine fields, 
shoot shells and Iragmeni wti en hit Four distinct engine 
sounds are produced for the different speeds. Sounds ol 
ounlire. shell bursts and tank explosions are realistic. 
Automatic on-screen scoring Supplied wrih schematic 
drawing. 
SOLD AS IS 

$9.95 ea. 



C.B. SPECIAL 

CONVERT THESE TO 10 METER FM 

New HV-GAIN printed circuit board assembly wilh PLLD2A 
chip and 3 crystals. (Spuelcn pot. volume control and 
channel swfc h not incl u dad .) Boards so Id as is . the way we 
bought them hum the manufacturer. Board dimensions 
6-k 6W 



m 



\*i 



$7.50 

10 49 $6. 50 



1-9 



50-99 $6.00 

1 do-up $5.50 



COPPER 
CLAD BOARD 

(Double Side) 

Size 9.25x10. 75 
Thickness .062 

$2.00 ea 



DIP SWITCH 

'Wtttti 1 

5 POSITION $1.00 ea. 

8 POSITION SLMea. 
10 POSITION $2.00 ea. 
12P0SITIONS2.50ea 



AMP METERS 



2',V square, no shunt required. 
Easy to read dial. 

Movement: 0-6. 0-10, 0-17 

$2.50 ea 



SPEAKER 



3"Diam. 
8 OHM, 
5 Watts 



$2.00! 



TRIMMER CAP 

1.5-20pF 
(ARC0 PC-402) 



nr 



SUB-MIN1 1 0K POT 



"f 



5/S1.00 



with On-Otf 
hole mount. 
Vi" D shaft. 

■bread section 



POWER 

TRANSFORMER 

$14.95 ea 

Primary- 115 vac 
Secondary - 32 v wilh 
24vtapat15amps 

Dim. WhX3WwX4"deep 



SCREW DRIVER KIT 

a, 



Handle stores four blades 
2 single slot 5/32" & 3/32" 
1 phillips 1 scratch awl 
6" long wilh one blade inserted 
$1.00 ea 



TEXAS INSTRUMENT 
KEYBOARD 



Has 3 slide switches, 26 different 

keys, key pad removable by 4 screws 

$1.95 ea 5/$8.00 



COAX CONNECTORS 

S2J0 

$3.00 
$4.50 
$4.50 
S .20 
$ .20 
$1.00 



UG-273/U BNC-F/UKF-M 
IG-255/J BNC-M/UHF-F 
IG-146A/UN-M/UHF-F 
UG-83B/U N-F/UHF-M 
UG-175RG-58Adapl 
UG-176RG- 59 Adapl 
UB-1094 BNC-F/Panel 



S0239 50C 
PL259 60C 

COAXIAL CABLE 

50 0HM-RG174 

$4.95/100 $3.00/50 

75 0HM-RG 62/U 

$12.00/100 



C & K SWITCHES 



L-3 



J-BU 



J-3 



Part # Movement 

J-BO 7101 SPOT 
J-60 7103 SPDT 

(cenleroff) 
L-3 7108 SPDT 

(momentary) 
J-3 7201 DPDT (special 

large rocker} 

$1.00ea 6/S5.00 



E. F. JOHNSON S 
METER 



Edge Meter 250 UA, 

FUsirtWxIW hole. 
Black background 

Scale 1-20 Top, 
0-5 Bottom. 

$1.25ea5/$5.00 



COMPUTER GRADE ELECT ROLYTICS 



VALUt/MFD VOLTS 

63,000 @ 15V 

. 10.000 @ 20V 

2.700 @ 25V 

2.900 @ 25V 

100,000 @ 30V 

39,000 @ 30V 

34,800 @ 50 V 

450 @ 75V 

500 @ 100V 

240 @ 300V 

50 @ 450V 



DIAM./LGTH. 
3" x 5W 

lV4"x2vr 

1W'x2" 
3' x 5'A" 
1" x 5%" 
3" x 5W 
1 Vt" x 2'A" 

m-xv/t" 

1Wx3'A" 
1V«"x2" 



PRICE 
S4.00 ea 
S3. 00 ea 
S2.00 ea 
$2.00 ea 
S6.00 ea 
S4.00 ea 
$3.00 ea 
$2.00 ea 
$2.00 ea 
$2.00 ea 
$2.00 ea 



24 Volt 
POWER 
SUPPLY 

5.4 AMPS 

$45.00 ea 



MFGbyACDC Electronics Inc. 
Mode) OEM 24N5.4-1 
Input 105-125 vac 50/60 Hz. 
Has volt adj and OL. adj. 
Output terminals contain 
+ out, + sen , - sen, - out, ac neut, 
ac line and GND. 



AXIAL LEAD 

ELECTROLYTIC 

CAPACITORS 



2uF@ 

10uF@ 

20uF@ 

50uF@ 

2.2 uF@ 

3 3uF@ 

1uF@ 

2uF@ 

25uF@ 

3uF@ 

5uF@ 

IbuF® 

250 uF@ 

50uF@ 



15V12/S1.00 
1SV12/S1.00 
15V12/S1.0O 
15V12/S1.00 
25V12/S1.O0 
25V12/S1.00 
35V12/S1.O0 
150V12/S1.D0 
25V15/S2.D0 
5QV15/S2.00 
50V15/S2.OO 
50V157S2.00 
25V 10/52.00 
75V 10/S2.00 



MODEM CABLE 
ASSEMBLIES 



$5.50 1 

Conn 

& 22 AWG 

Hood # Cond 

25 P 14 

25 S 10 



Length 



9 VOLT NiCd 

RECHARCEABLE 

BATTERY 

NEW Replaces 
the popular 9 V 
Transistor Battery. 

$4.75 ea. 



PROJECT BOX 
$1.50 ea 



4*i"wx7W!xH"t0lVa"h 
Mas a lip for recessed face 
plate and a fell bottom 



POWER SUPPLY 



■ 12 wdc .lamps 

■ SvrJc.^amps 



$3.95 1 



IC SOCKETS 

GOLD-PLATED 

WIRE WRAP 

14 pin 40c ea 
16 pin 45c ea 

40pin$1.75ea 



MUFFIN FANS 



MFG By Rotron Inc. 

3 Blades W Square 

USED 

110 VAC $5.95 ea 

NEW 

230 VAC Model MU3A1 

$12.00 ea 



NEW 
SPRITE FAN 

MfCj by Rotron Inc. 

Model SU2A5 

115vAC.19amps. 

(Impedance protected .) 

3Vx3V. ( "xW 



$12.00 



sa 



7 POWER CORD 

HEWLETT rttCKAHD TYPE 



Molded 3 Prong 
Plug with molded 

receptacle 
Belden 16 AWG 



$3.00! 



MAGNETIC CHESS BOARD 
WITH MEN 

Folds in hall to carry men 
irwxH-lxVh 



$4.00 ea 



□ 
m 
o 
m 

CD 

m 

to 
to 



111 



TERMS* AN material guaranteed unless otherwise slated- II you are not satisfied with our product, it may be returned within 10 days for a refund (less shipping). Please 
add S4.00 for snipping and handling on a» orders. COD's accepted for cidefs totaling S50 or more. All orders shipped UPS unless otherwise specified Florida residents 
please add 4% sales tax. Minimum order; $15.00. Foreign orders- US funds only add 20% for shipping and handling. 
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TO GET DOWN TO 
BUSINESS, 

A lot of companies cialm to make business 
computers: we back up our claim with facts. 

Speed -Compu Pro gets jobs done faster. 
While other computers poke along with 2 or 4 
MHz system clocks, our machines run at 6 and 8 
MHz for maximum throughput. 

Freedom from obsolescence 'Unlike all-in- 
one computers, CompuPro's S-lOO bus design is 
easily expandable and upgradable. As your 
business grows, a CompuPro machine grows 
wtth you to protect your initial investment and 
maintain your competitive edge. 

Reliability- There's a reason why we back 
our products with one of the best warranties in 
the business: Our products work. Thaf s why sys- 
tems integrators world- wide specify CompuPro 
components for important commercial, industrial 
and scientific applications. (Most boards are also 
available qualified under the Certified System 
Component hgh-reliability program,) 



MOVE UP TO COMPUPRO. 

CompuPro manufactures a complete line of proven S-lOO 
components. Here are some of our most popular products: 

Disk T DMA Disk Controller. Simpfy stated there Is no faster disk controller 
available today In the microcomputer business. IBM compatible format handles soft- 
sectored single or doubte-densrty, single or doUbte-skted disks. Set up for 8" disks, also 
handles 5.25" types. With BIOS for CP/M* -SO. Manual avertable for S25. S495 
assembled, $595 CSC. 

CPU8085/88. Executes the software of today and tomorrow bycombininga16 
bit 8088 CPU and an 8 bit 8085 CPU. Already a standard in the software industry, CPU 
8085/88's Imovaftve design elegantly bridges the 8 and 16 bit worlds, $425 
assembled (with 6 MHz CPUs), $525 CSC (with 8 MHz CPUs) 

Spectrum Color Graphics Board. As Microsystems magazine says. 
"..considerably less expensive (than other units) and fust as soul-satisfying". 8k of static 
RAM, I/O port for keyboard/joystick Interface, and graphics generator. lO modes of 
operation, from dphanumerics /semi-graphics in 8 colors to dense 256 X 192 full 
Graphics, Mow on ipeclal: Only $299 {assembled) for orders postmarked before 
12/30/81. 



HOw to Cr&tx- Cli: 41 9"M2-041 1 ft 
y*/n dr> r»! hduda ton, ihppna s 0*c 



1MB Cii'hc«r*ii CompUTC n*0*f n#3f you <; 



to 0c?zg 1(ei«y rji«i VW rWcretwctra* ctowt Pncw 



ompuPro 



BOX 2355, OAKLAND AIRPORT. CA 94614 



rniDiBiQiiiiifl 



ELECTRONICS 




ELECTRONICS PLUS 

9600 Baltimore Blvd. 
College Park, Md. 20740 
Phone 301-441-9009 



VIDEO MONITOR by Hitachi, Ltd. 
MODEL CD 12 w/ Documentation 
80 CHAR./ 24 LINES/ 12' DIAG. 
12 VDC ( Standard Compos it 
Video Input ) 
NEW $84.95 each 
DYNAMIC RAM 4116/ 250ns PRIME 
$2.00 each 8 for $15.00 

OPTO ISOLATORS 5082-4360/6N137 
Ref. JAN. 81 R-E $4.95 each 

ADDITIONAL ITEMS IN STOCK BY VECTOR, ISOTIP, ORYX, OK, SPRAQUE, PANAVISE, VACO, 
HUNTER, PERMA POWER, BISHOP GRAPHICS, RAYOVAC, PHILMORE, LITTLE FUSE, RAYTHEON, 
HAMMOND, AMPHEN0L, RUSTOLEUM, RAWN CHEMICALS, HOWARD W. SAMS, OSBORNE, A.W. SPERRY, 
LEADER, N0N LINEAR SYSTEMS, GLOBAL SPECIALITIES AND TCG REPLACEMENT SEMIS, IC'S etc. 



ALL ITEMS ADVERTISED R-E SHIPPED UPS POST PAID CONTINENTAL U.S.A. 
VISA ACCEPTED. MD RESIDENTS ADD 5% SALES TAX. 



MASTER CARD AND 



CIRCLE 30 ON FREE INFORMATION CARD 



□MWEfl MARKET CENTER 



i 



COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00. 1 1/2" by 1 column 
(1 5/8") $82.50. 2" by 1 column (1 5/8") $1 10.00. All ads must be prepaid. Send order and remittances to Com- 
puter Market Center, Radio-Electronics Magazine, 200 Park Avenue South, New York, New York. 10003. 
Address telephone inquiries to 212-777-6400. Frequency rates are available. 



► 



TEXAS 



M941 



USED COMPUTER TERMINALS. 
PRINTERS, MODEMS, SUR- 
PLUS ELECTRONIC PARTS. 
CATALOG $1.00 

RONDURE COMPANY 
THE COMPUTER ROOM 
2522 BUTLER STREET 
DALLAS, TEXAS 75235 
{214) 630-4621 
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5 Thanks to you. 

< it works. 

E For all or us. 
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United Way 



RETAILERS 

An ad for your computer 
store in this space in 
Radio-Electronics COM- 
PUTER MARKET CEN- 
TER puts you in touch 
with our computer audi- 
ence. They use micro- 
computer equipment for 
both business and 
hobby interests. For 
further details call 212- 
777-6400. 



BUY THIS SPACE 

$55.00 puts your ad in this 
space in front of 197,223 active 
Radio- Electronics readers. To 
place your ad write Computer 
Market Center, Radio-Elec- 
tronics, 200 Park Avenue 
South, New York. New York 
10003 or call 212-777-6400. 
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Take stock in America. 
Buy US. Savings Bonds 




HANDLING CHARGES VOLUME DISCOUNT 

L 0.00-4 9.99 . . . Add 12.00 * D.OO-* 99-?* NH 

1 10.00 135.00 . . Add *0.75 * 1DO.OO-5749.99 lr (l I r- ■ . 

I 31.00 i«99 , Add SO.SO > 250-00*4? 9.99 Leu 15*. 

i SO L Q0f9Q.,9V ,, ., .Add »0.2J » 500,00*999.99 . L»i ?Q*. 

HDD. 00 & Up , hTaCWg* * 1000,00 & Up L*»2S* 
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TRS-80S DISCOUNT 




™ BUY 
Ez3 DIRECT 



I -800-841-0860 toll free 

MICRO MANAGEMENT 
SYSTEMS INC, 

DEPT. NO. 1 5 

Dew mown Ploia Shopping Comer 

1 1 5C Second Ava. 5,W. 

Cuiro Georgia 3 1 738 

91 1-377-71 20 Go. Phona No. 

Write For Free Catalog 



EDUCATION & INSTRUCTION 

LEARN ham license code in days. Revolutionary 
course guarantees success even if you tailed 
before! Only $39.95 to: CODE QUICK, Box 3261, 

Industry, CA 91744, or request details 

UNIVERSITY degrees by mail! Bachelors, Mas- 
ters, Ph'D's . . . Free revealing details. COUN- 
SELING, Box 317-RE12, Tustin, CA 92680 



Be an FCC LICENSED 

Electronic Technician 



Earn up to £600 a Week A Moral 
No costly tcrnol — Tht Original FCC Taata- 
Anjwara i,im manual 1h»1 prepare! you at 
horoa lor FCC Ganaral Rjdioifllflphona Licansi. 
Mawly revlsad mulllplo-eholca t**mi co™r all 
artai loalod on lha actual FCC Qovl txtffil 
Ho pravloua axporlenc* required S12.B5 poft' 
paid MonavbiEkGuirjnlaa 
bept.E 
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•SODUCTrOnsf 

P.O. Bo* 26345. San Francisco CA 9J12F, 



HIGHLY effective short specialized home study 
courses! Learn highly profitable new skills! Over 
50 categories to choosel Advance rapidly! Diplo- 
ma awarded! Our 36th year! Free literature! 
CIEE-12, Box 20345, Jackson. MS 39209 



ATTENTION 

ELECTRONIC TECHNICIANS 



Highly Effective Homo Study B5EE Degree Pro- 
gram (or Experienced Electronic Technicrons 
Our New Advanced Placemenr program grants 
Credit for previous Schoo.-ng ft Professional Ex- 
perience. Advance fiopidiy Our 3oih YeaM 

FREE DbSCMlPTiVE LUERArueE' 
Cook's Institute of Electronic* Engineering 
DESK tS . P.O. SOX 2H345. JACKSON, MS 39209 




WANTED 




AUDIO— Visual Club International. Exchange vid- 
eo or audio cassettes of your collection or have 
conversation with members of similar interests. 
For men & women of all ages. Oues $16/yr. For 
more info write: AVCI, Oept. O, 16 Sycamore St., 
Chelmsford. MA 01824 

ADDRESSERS — mailers — horn eworkers 
needed! 50 firms listed, rush 50 cents, addressed 
envelope. BONNIE NIEUWENDAAL, P.O. Box 
23432, Tampa, FL 33623 



HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Idea! 
home business Write today for facts' 
Postcard will do. Barta-RE-T, Box 248, 
Walnut Creek, CA 94597. 



AMAZING ELECTRONIC PROJECTS and PRODUCTS: 
Lasers Super Powered. Burning Cut ling, nine, Pislol. 
Pocket. See in Dark— Shotgun Directional Mike — 
Unscramblers— Giant Tesla — Stunwanct— TV Disrupt- 
er—Energy Producing, Surveillance, Del action, Bee- 
Inlying. Ultrasonic, CB. Auto end Mech. Devices, Hun- 
dreds More— All New Plus INFO UNLTD PARTS SER- 
VICE. Catalog $1, Information Unlimited. Dept. RJ Box 

716 Amherit. N.H. 03831. 



MAGAZINES 



FREE subscriptions to 24 electronics magazines 
and newspapers. List including Instructions on 
how to qualify, also free. Send $4.50 for printing 
and handling to: EEI, Box 165A, La Porte, IN 
46350 



SHORTWAVE RADIO 

SONY ICF-2001 digitally synthesized multiband 
receivers, only $239.95. Certified check or MO 
only. Add $5.00 P&H. E.D.S., INC., Box 70, Leh- 
man, PA 18627 



FOR SALE 
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CIRCLE 24 ON FREE INFORMATION CARD 



APPLE Defender for 48K Apple with disk. Fast 
color hires graphics. All machine language. Spec- 
ify DOS revision. Use keyboard, paddles, or joy- 
stick. Send SASE for Info or $22.00 to: JOHN 
ANDERSON, 895 Georgia Ave.. Longwood, FL 
327,50 

PICTURE tube rebuilding equipment — we sell 
and buy new and used equipment. Free training. 
ATOLL TELEVISION, 6425 Irving Park, Chicago, 
IL 60634, Phone 312-545-6667 __ 

CAPACITANCE meter, 3Vi digit, 1 pf to 19,990 af, 
$99.95. Low ohm meter, 37= digit, 0.01 to 20 
ohms, $99.95. Fully assembled. Moneyback guar- 
antee. TML ENGINEERING, 5139 Lapeer Road, 
Port Huron, Ml 48060 

THE Intelligence Library. Restricted technical 
secrets — books on electronic surveillance, 
lock-picking, demolitions, investigation, etc. 
Free brochures: MENTOR, Dept. Z, 135-53 No. 
Blvd., Flushing, NY 11354 

GAME caiiette*: TRS80 color computer 4K— 
$6.95 spaceship docker, rubout, racetrak 16K— 
$10.95; THANX PROGRAMS, 1100 Arbor Town 
Circle #1218, Arlington, TX 76011 

more classified en page 1 16 
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CHANEY 

L f electronics inc. 



Minimum Order $9,00 
Please include S1.50 for shipping (UPS) 
We accept VISA and MASTERCHARGE 
EXTRA FAST SERVICE 



P.O. BOX 27038, DENVER, COLO. 80227 PHONE ORDERS: 303-781-5750 



TEACHERS AND HOBBYISTS 



Chaney Electronic* hw been providing quality electronic kitv for high schools. t*ch schools. 
u n Ive rsitlas and nobby Isls for over 1 years and we hope you will join the inou»nda Of tai i sfi ed 
C ha ney Electronic kit bu 1 1 d er s Alt of ou r k \H eontti n a quality etehad a n d dn I irtd glass epoxy pc 
board, till necessary electronic pens (except as noted on a few kits) and easy lo understand 
assembly instructions You provided batlory lor Ihebaltory operated Ms and iF dcsiredyoumay 



wish to provide a cue. We recommend that you use a low wattage soldering iron and good 
quality roam core solder when assa-mbimg your kits. Building ou r kits is both rewarding and Tun 
became they are thoroughly tested and designed so that with proper assembly Ihey work the 
first thmel II you have any questions please call or write; we are here to assist you. 



TIME REACTION TESTER KIT 

H /ou ever 1 thought tnai your hih nf liming wu good 
' c-c i an e 'teller ic davit* lo prove It' A L E f J llaihes Jl i 
pr»CiH interval and you irt ED pusn 1 OvIEon B1 Ma a*ad 

1 JnomonlH is loiiflhUiydurtim-ngi* flood 1he led will «*y 
11 not 1ftO LED continues 10 t luFi Si2eDl:bO*n7 1 u lJ"' 
Operates, on BV battery 

C«i( ta.w 



ELECTRONIC "COIN TOSSER" KIT 

TTitakn i c ji l i c ; an electronic way id "ton BCCM' Pu*h in* 

button and a speaker clicks *frnle 1wp rand-out! llain "0~ 

1 and'r Ua* IE to el«1ronicji|y replace t&*1fiiiinc of a coin 

r n* garnet, ipcninfl e**nlt. eic Operetet on GV batlary sua 

| gl bowd IV x J*' 

C«*s ll.K 
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SUPER LED FLASHER KIT 

On* al our m»i cop.]'*' O'lplar mis i'-u unn it perrsot Eer 

UH .n CObOt ptOJSCI* Simple Id build k I Failure* IL" 

rcLiiry ia aiEirnacHy Iijift4 LEGS 2 red 1 yaliow and 1 
grmi Products a bright and cohwFul duplay Operate! 
rrom BY better/ Gut or boeid !'.? 



120VAC VARIABLE STROBE LIGHT KIT 

Complete nMtK r*|* itrobe iighl Xil produce* t" n *n; 
naihoe el i-c-f s For partial, dmcti dupujy. oneei. ale 
Opo'ilis Irorn suLrWard I2GYAC Ftttiiblft .:t: -- — „ 
Midland* r,l *,k« pn m UH Ihrpijghpul Ihf: wprSd \^J J 
Gonlaii* xf-1 hhiqm KtADn lluhlub* Gtarari tut C N. . ^^ 
iiirr.purM board 3"L x 2"W x 3"H %^£7 

CJfl-71 1TJ0 



Ikici! 4 



SINGLE CHANNEL COLOR ORGAN KIT 
S*mpl« Ed DU"ld *t UMI &CR to II J*h ■ QhriitMai 1 r«i I imp 
to lha boil at muuc Conn«] 1»i*t wp to your ttqr^o or 'id-p 
i-iawaichrrwdiiplty OparalaHromiZuVACandrHtui'H _ M -S" 

ud.-D input L'i"»lp'Mn»r lor riolaliOn ind >rnO*d*nt" '""" 

ni ic*i. ng Sua of board 2~ x 1" 
CMII 13. » 



*^J8- 



GREEN NEON WINKER KIT 

Trtu long Iiftm lavonia now lui j ne* iwiil w> hi-.t 
d*»ign«l <( wilh grt*fi n*am miiud ol 1ha usual sranoa 
g>ow 1ypa P*a1ur«i a gman naoni thai namdomij 1iaaH 
Pfosfidti a uniqu* diiptav in [t>a nark Opcraiu on 
aiandard 1MVAC *i-.-* a" bojrd < D ■ ? ! 

CMM tot 



3VDC ELECTRONIC 
WARNING FLASHER KIT 

rn<L ponabio baciary oe*rai«d nmfi coMinuauUi' am at 
buri1» of inlfnH ttghlal a Lx«d mtpttilJOn F«Tt C#n b« *»»n 
io! grtJi distancn una^wvo it i grtat «faty dimca tor 
hcycit rxdain. u»ars tiihan, bsatata earwa ate 
Tranauioril#d k<l utvi high Output XF-2 mr>On llaihtuba 
OM*»l**DfiaV0C(|i«ijl SVtwfliirinl Suto'bOirC 7-.L 

CSOT IT.H 



ELECTRONIC WHEEL OF FORTUNE KIT 

Vary eeputji gam* dvrpc* 1 Put* in* ui'i osjlion nn4 a 
tr ■■;■"■ i rad ban £lEDS9 appair tp apjnaround wftniKnbari 
gaiinmg tp*ad at you hold ihc EkiIIdti Oowr. V¥hrn yw 
ralHtfl IHw butlom in* alcctrpn.c ball .13 prirs to Ho* 00*r, 
andliiaPyceinHtoatloppnontoumcar Aalrutoaliiomt 
a tmail i&aakor inm a taking sound in lyfiehrorHiUion 
Unit oparalea fron 9V ballarv Sitr q\ board 5 9 i!C 
C*K* tt,H 



_ Encilmg aouni 
r~ •** : | B ^Z" daiUop prippi 
[Hr~""*'"-lS'n*Mm T all 

t*EF' "*^ ^olyra* iind I 



SOUND EFFECTS GENERATOR KIT 

Exciting iound * ir»cLi kil ui«s Ih» pcpglar Ti76iTT chiplo 
pr l-Komglii'fl lartn, nk<Nlino t-"3 OfOSn 

: aoundi Uaot dip twice", lor sipppie 

Ol PVa gr r* . j'jc ■ A prOgrarnnvmg ;rjf it 

manyfliltflnnliBunOt'ThtailprwJtfCHgooO 



■jaM* ^-Waw^; Trt^untfl und ttna Iron* !T apoaLK Dparitct ftom sV 

4^^K Y*?Z *r.\vr $<it or board 3 »" 



CU39 112.M 



HIGH POWER 120V AC STROBE LIGHT KIT 

Varmbih tai« ice powar atroba l»gfti urmiar rr> our 
1 1 ■ "-2 3 ■: 1 JOVAC kH flitppt pr Dd ucts ll«ht( many [im« 
roo't briBiant TtiiiNit naa faris6»iri;tconrrofanau»ata 
XF-i aanon hormnoa itatntubo Tmi kn i»o includaa a 
rolw-Eor lor Iha tlluMuba Qpi'.iLra tro«n standard 
ifOvAC rjwnl mm of twinJ ''VL 1: TiH « 

caiti tts.ts 



(VDC ELECTRONIC STROBE FLASHER KIT 

Thl J.il ■ I tirnilir to our }V Warning FlaaTiar i-o*c.f • pi 
nojULfoa BVbC tor op*nti«n ■rtd prodAhcas an e.tn 
bngmtar llatti Although tupotuier with tfta XF-3 tlraighl 
tlaahlub* 1] cir awpn poMr 1tH np !■="»: horafnWO* 
tlnntliba. j^F-a Tn.L un>1 mun ■ great la'ely driice pr 
in tan Bi on g altar Can alio bo vm4 with ppfonii HJspitr 
S ; rt Ot ClnCuiI boaid 3* x IV 




PHASOH GUN SOUND AND LIGHT KIT 
Hain'i a i-mpir kil *t :l mjWi an *izfrr,\ ','si pro,#eT 
UHt ip*C4l IC oarlingSon IraRSitlpr and LED to oro4irca 
~ouh< 1 pat* phanor gun' aound and tiaart- ng r*c UgM 

---sua bo ■■' ' 

ir 



Cisoa ir.** 



AC aDAPTXH CW 



, , Hon 1 ar 

^3- k -' O'Ctn > 



EXECUTIVE DECISION MAKER KIT 

lors 1 anolhar iaiy 10 build kn ttPfen 11 run to uh Each 
1 to friata an "impartaii ' rladaion suit opanita 
d one q1 two naon !i>t pi wirl s*i f or Faft1ur*S 
lamp and oranpa "ma" Urnnp OSMiin riiom 

lundard 120V AC &ia 01 board r«l" 

C4S10 t:r'j 



3 CHANNEL COLOR ORGAN 

Ver, popoilar 3 channel OQlw organ cauipa lights a* your 

^.■Kin -i^ choica Co riath to ihv baat ol mvnc kit* 3 dirtarant tatcr 

^-~^ c >. j i^- / tiaoat lar low mtdium and high nocat Faslurai «»ti 

"^-JF*^ jt^ conirol and 3 ftapajaia AC outlau ro connaei Chraimaa 

^^-^ lighK .lUniit.ite QOara[atfrom12QUAC Suwotoo»rrJ 3" 

* y 

C4UO lajco 



AUDIO OSCILLATOR KIT 

Vary uaalui: for danxmatrslTWi or tasting aptakan. m- 

phon*i.t;c KnpfodueaspkaajuanHonaneft -in harmonic* 

r>j| j'*3 -lulcul lrins"D'T.ni tor coupling to tzwaker o' 

ypur choice Two Irgnntlor ciiguH 13 jimoia |o consrruci 

Oparirat 1rom gv battary flaquiro* aoaaHar Snaol Board 

2-xr 

Cafti tUfl 



STROBOSCOPE KIT 

Ha habit IC dadgn Ail lor Ufa In pf.ysici avptrirnvnli 
troublaahoolino or camontl rating ootical onanon^Bia 
Opi t ai t atopa monoii ol lana wtweli, oulkaya, fywnaala. 
■10 th« s:rcc-z;cppocpn rales IroiMlindird '.-JOVAC and 
'oarvr*t pngbl wm lUsn tuba and IC dtugn 
ConlinuouiFy tanabla ilaih rita Irorn irjo-»00 HFU 5^10 
pt board 3 5" *4.TS" 
<:.!c.'c t».»i 



METRONOME WITH SOUND AND LIGHT 

Ona or our moat popular kits npw hai a new FcaEura N 
only dots H prodooa bwiti m sraaitthma bui pIip i| riatbas 
a tad LEO in irtna Fuiurai viniUa control and small ' 
■paakar Thii kr| 11 poff*e! lor muaic praclicaand naaiy-to fc 
build Oporain fflun (V oaiury 5*«ol board V xl~ 
C45U M.M 



LIGHT SENSITIVE SOUND 
GENERATOR KIT 

Sonpuj to Km Md Itil era alas a Ion* wMehj Mariai depandmg 
on ifn-oum 01 ligni Uaat COS efl and IC eircwLry to 
proven this, unuiual al'act In !o!j dJil'm M*a t*nil i« 
m»rn. u liflhl incrtaias lha um1 float From 1 d ickn^p aouM 
ro a loud ion* uui 7" iceakar and oearatat Irani 0V 
balisfy 

C41EU (AH 
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DIQITAL POWER SUPPLY KIT 

Ragutstad powar luppV- panaet iof t T L or CMOS gi remit 

m nagulatad oii'ipuE volisga it SVDC Manirnum outpul 

Ja „-^5*SLri curnwl ia 500 imp faatum tiq#d mpui- naon inditatoi 

ki, V-*^^ I'Dht and I C rsouHlor Ml whs bwry duty tnuurormer tt>r 

Xjt-— ""^^ troobiai Troa o+rformanea Oparilaa Irom standard 

1MVAC ten ol beard Y a ft' 

Cuxr %t to 



«WS PHOTO STROBE FLASH KIT 
Here's your chance 10 roika ft Duality high power ttroba 
llaih 9pr your cj^eii Ci" alio be used as Ehe- masEer 
itrob* #>1 h any or rh* ilmrt km Fwtiuf n quomy lo^n wt 
uraigm Haahtub* haanry duty phoioilaah eapaenoi. noon 
.„ rwtf Fight. 1raninlo'i. L rcJ mverlrr ciKuilry and UlUllar 
•^ cord lor eonnocHon 10 camara Op*r*iai IrpmftiVDCifl 
BVDC suool beard $ > 7 r i 
C4511 t«.M 



10DWS SLAVE STROBE AC KIT 

This >.il -1 s-T-ilar In operilig-ni bo Ihc DC slavr slrobe, 
nowflvar thll una] 11 mgrt 1han duUbla 1He l^jhl ppwer 
ooioul Ftjjtuni haa^y duty nooasno* nathtubo two 
naaw/ duty ohoip'laah taps, neon tasoy luftht. lolar celt 
tanior. and rrumual Itlt bglton Operatts frpm 1IOVAC 
Sum ol board 31"<r NOTE Tbli kil n NOT lor 
bao/nntrt tmea duo 10 th* power or iha nam huaroout 
palenlali Mrw pretahE 
C«<*l SH-VS 



AC TESTER KIT 

Thni ta it cwiKE ipr tatting AC Pul'rlJ or datsmnininfl 
whien breahar ooerauH a pantoular ouiiei T n»ra 1 no noad 
1-p be .n rhe sani fcto-m ■ 1 1 ► 
SS long as AC « pr*M>nr I 
clrHTlevHtal 



c+iii 14 w 



lf»i|iy *-l\J 'BUMH» V> UVH"Tnini|-tg ■ y 

m a paniFCulftr ouiin T harfa no ne*0 ^y 

1 an tti* unit amiti a pew^flralino; ipoa 1[J >jft/ 

•nl Faslunn oraen 'ON" lno*1 ano -^Jr 

t inaeompoelunJi Srja 01 board Z" \Jr 



DUAL LAMP FLASHER KIT 

'J lira rmmtlvr* lunp (Uihir ki| L.its tUTy grain OT WhO.U 

bulbs im ic to rtash a buiessi tbt asm* time or altarrtatl r g 

Umi producas s-.cnr Haihai and can ba usad on modal 
pojnn. traaEf aismLion gaiEara warrxng iighls. ale 
Ocatiaiat From vV batta<y Sua ol c-PP'd '" ■ S 
C441T J3LS0 
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LED FLASHER KIT 

Easy lp bu-ld lunci -opibI kit USSS 1ha amajing M limtr IC 1o 

■narnatfljy 11 uh 1 red and 1 graon lad The kn mskat a great 

aiEamion g*nar and oca ba used in ret-on. wammfl itghia. 

pubar spaCf models. rponv*nt>pn bcdgis.. ste Opsram 

from i to tvM Soa ol board I 5" x I'W 

C3HT 11.41 




SIGNAL INJECTOR KIT 

Signal mjoctortara utalul rw irouWashpobng all lypcs cri 
raoioi ampl>l«ra, Titn*ft, ate This iimo*a to EMmid 
iJoniK? klE prod'iKea n output t'pr.a ii(* In 



j- _ -*y Erananton^ed krrC pnodwea an putpul t'fl ni 

l^^StjV "armonhes E'njrytoolkitandlaalbenchtJiouidni 

-'m 1 -^-"1** •- tnaaa. Small ti» alldwi use or compact e ai a s 1 



ir compact caiei I 
Operairt !mn> 3VDC Sua or board 5' ■ I S 
C451I MM 



TR1 STATE LED FLASHER KIT 

S-mpLf tp CnjiVkilwhichltashaiaSr>.BiaiaFad Then I haia 
tnmmtr eonlrel wntc** con bo rotaktd to prwndt 
tcimuou* graan aits' naung ndfgram. or conlinuovi 
rtd Kil Faaturn IC ClrCurlry and [urcibO 1'i-tla!.* LED. 
mrtuch. ayan Ihouan n s or i f ■ two Had di^i :n flam red 
or green. Operate* Irom *v battery Stroo' bocrd I.** KV 
C40H t*M 



4eTWS SLAVE STROBE DC KIT 
Son I.tb tlava i»nl riiihi) in tynchr^ rvra.1 ion htitti yov 1 
maitv urooa Parfact. way toobtitni mora ngm lor portrait 
ptciuree CwnparetJe unnti. ***! lor many Irma* intlow krt 
pre* Fftatures OjuahTy long I'la straight Flaantutw nnn 
raady lighl, joljr call avnior. hadir dut) pholollaih 
c mpacitor a np iranntto<m*d .iwafler ei rcuiL Opartlat hom 
*5VDC to BVDC Sue oF board 3ft' i35' 



AC FAILURE' ALARM KIT 

He** you *v*r been talp boiausn EJV* AC want oil ftpd yOul 
Cloek rad^o dldnT work, wall th*t naeC no1 iujppen again' 
S"r\pJy plug lb* unil into lha wan outlet and il ttw AC float 
oh ih* unit B.miEt a ton* Faatui** green leedy light end 
pi*I0*l#otric tone dWIC* Op-ratm On «V balteiy Site OF 
board 2fl~ *2Y 
cuu h.ti 



FASCINATION STAR KIT 

F reduce* an Eapipoing- S!ar' nauai eFFe^i 
• L, ine IC circuitry Tn* ovnor LED nohti In it ihar. 

S& grpop ol LEOS light and tn»- smnnar eat IrsnH 
/ Dufor edge, pf 1I*a Wtar :>ghti up The pnooftSi ■>* 

itself OreaE ■tlenlion oatleo 1pr oama room* dticoi e!c 
Oparatas Irom BV batlary 
C**K ttOti 



IngJSLEDS r_ y \ *_ 
lamlhanoxl ^| *■ t 
nlsunliMFw - ■■■■',.' 
ienr*v*ri*a , _' i»\ 



-W J 



PHOTO SLAVE TRIGGER KIT 

Probably the moat lantitire slave ingoer kit on in* mirhet 

NoiatTecJad by irntihl ligivl Mi>zM jpw iO~ man LA.SCR n 

type* This, kit can opera!* Irpm oounca O 

Smptji connecl abutter c&rd (included) i< 

will be used 11 the Slav* Whan the maicef at 

wv* slrpbe wtll alio I 1 ash Jlia of board 1 

CMSO it oa 



ipe«iormahLA5cn -, 

ca or irm.raKl rtaift \ 

l) 10 in* tiro©* msi \ 
aiarreberiliiedllh* V 



^ y * L agJy j gg -^ rthable port. 
*^ 4 lo >3VDC 



tCI WATT SIREN KIT 

Ttiiifcil n pe^fecl fpr umi n purglar alarm*. pamcbullOm 
ntarlipn oattart. ale Kit provide* a. loud alternating ion* 
output Use* iwo iCt and t po¥r*< IranantH Id prpvida 
" irmanee Feature* variable aound oontrol and 
optmitctn n«quirts 9 ohm tpaakat Sua 0* 
board 3 5" x T $- 
cava ss.m 



• ly-Yj 



SEQUENTIAL LED FLASHER KIT 

Th.s hi cdmbinai CUOS IC drcuUry and 10 jumbo rtd 

LEGS Id produce a unique waual diidliy LED5 

oenEinueusty Idht ieousr.ua! iv Horn right to leh Easy 10 

bund kil Tiftkes a greaE Comfenullion p-fC* snrj aHefilnon 

gtiie- Oparatet From fly battery Sire pi board -s as" * 

tsr 

aw ia.7s 



NEW KITS FROM 
CHANEY ELECTRONICS 



>lll@@flfl@@@@@@@fa@fl||n 
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CIRCLE 10 ON FREE INFORMATION CARD 



11S 



:pu*s & SUPPORT CHIPS] 



AMD SOI 
£793 
82 « 
SIC 



£324 



RAM's 



1.7$ 8220 4.60 

7 to SMI 1M 

urn km - 60s 

J2S KM tJ6 

3M ksj , iam«'7;- ?J6 

2 » ZMA CPU 1.7* 

jb raciAsio u» 

Jk eh - u.» 

ROMs 



HUH J 
H1E-4 

i.h.-::- 



2rti 1 
iMTDLV" 

um'E 
2111*1 



AYS TQ13 

rniflozf 

pn mi 



fcttzJ 



741 AUH1K 

UART's 



■■■:■ 



«ii 


» 


7Jt774 


4W 








» 


MC« 


•KH 


i n 


MOS 






not 


*w 


9 


WC*J 




to 


NCN 


■W* 


i * 


■(I -ill 


«H 




■ «■. i; ? 




75. 




411 


<JS 


J4Clfii 


«» 


W 


MCIU 


*tw 




wen* 


t4Cl» 


11 


HClrt 


H0» 


u 


74C174 


mch 


X 


T4C1?4 


>*CM 




r*cifci 






r«r»i 






?<CJ14 


«C3J 




MCW 


MC*J 


IS, 





INTERFACE 

& DRIVERS 



3.S5 COM2Q17 
AYlBTOf) 



SHIFT 
REGISTERS 



VH>4K 
WMI403 

MMLOiJ 



-<*M5055 
UM50H 

MM&m? 



;s 



'.■►-■■:->:■: 



2 n 

: H 

?. so 



I4PIN HEADERS 
10 PIN HEADERS 
24 PIU HEADERS. 

40 PINHEADERS . 

50 PIN EDGE BOARD CONN 

2ePIK£0GEBOARDC0NN. 

SO PIN RJGH TANGLE CONN 

20 PIN RIGHT ANGLE CONN. 



395 
2.50 
3.95 
2.25 



!d l*IN RiBBQfo CONNECTORS .S3 35 

+J1NN RIBSDHCABLECCrNSN lift 

JflWH RiBffiDh CABLE CON* *22E 

10 MN Hi ElO-OH Caere CONN 1 1 50 

PRINTED CJftCyiT BOARD 
4"* 6" DQU0LI 3'OEDf NpXYBPAnD '.."THICK 
1 00 rj 



1 flB" ttiicfcwitfi IJIO" spacing 

4%"x6%" $1,95 



TRANSISTOR SPECIALS 

2MltfMll»Gt to |. 



:mom.wchss 




nEPGBOU PUPGflDl 




T»1M t » THF141 




Ttuiajj hpji sw i emit. Kjvvin 


tltt 


MR7 W04C4 R7 THApVSfTOfl fff It 








.-!,*»» FHT-t TO 1 




ZNl l 17N F "r S. ni 




:n y\ it nph n. td i nr 




ZN143Q him -!i TQ-4 


U13S 


J^itfUCW&TO-li 




X'Mjrp.l-i, Hjii 




MUM tii"! fl TD J 




MNHNMvtoh 


1 *1 0) 


JkJ**P*,M. TQ» 




:ifl»*N"**.Tnzn 




iwx»Pfcpa.Ta ;ja 


t u 


N|l'Jl«nM*£.l D m 




i ■ ► 331 P"1>» 4 TD 220 




TIP 34 Ply* 






1 t» 


..■',4ip.PWSiLrjr7 


J: ill 



- 



SPECIALS 

2114L-4 * 1.7S 

8264-2 »5V64KRAM 14.60 

8X300 - SIGN6TICS 16 BIT 

MICROCONTROLLER 89.00 

4ea. 2716 H6V1 22.00 

Sea. 4!16-3RAM'S 16,76 

10 69. 8164E64KRAMI150NSI ..99.60 
L14H4IR - VISIBLE DETECTOR 3/S1. 00 
MM 5307 - Baud Rate Generator . .$9,95 

RS 232 CABLE 

TO Conductor, If 22 color coded wire, 

gray PVC outer cover, ^"diameter 

.40 per ft. - 100V$30 r OO 

Add 20% postage for orders under 100', 

Add 10% postage for orders over 100'. 

SPECIALS GOODTHRU DEC. 19B1 



CRYSTALS $3.45 ea. 



DATEL'S DAC C6EQ 

8bitDAC-*7.95 

INTIPISEL OetiePAWALQtS SWITCH ' 

j channel omvcns 

lMTEfSlLICl7iW-i2 CPL12 HIT 
AiDCurWEHTEn 



HEDICOM SAD 3024 ANALOG DELAY liM tUV.fS 



T4SOI 
7« 10 

MS11 

HS» 



rts?* 

T*SH 
MSH 
MJJ13 

utm 
745 m 

74SI43 
74S. 15J 
7*51^1 
NIIKF 



745 IH 

MJL74 

H!.:.\ 
>*5iH 
UVAt 



7 WATT LD 65 LASER 
DIODE IR48.95 



25> watt Ir-Fra Red PliI» I SG 2006 ecu. v I 
Laser Diodrj (Spec 54ieei incluifrMdi S24.95 



2N3820 P FET 5 43 

2N&457NFET S ,45 

2N2&46UJT * AS 

ER 900 TRIGGER DIODES Alt\.Q0 

2N602BPROH3 UJT ., , . * 65 



DISC CAPACITORS 

suFtev iQ'd.oo 

.01UF35V 10 *1 U 



IIV4143 rlN9l4] . 



3 MO MHj 
3.57 MHj 

': M'C Vil: 
6DCOMH7 



ID LOD MUr 

ra OCQ mui 

■K-!jV',lH; 



DIPSWtTCHES 

CTS2D6 4 4 POSITION 1.3S 
CrS^B 3 BPOSITI0N1M 

crsKfl io u>posmofci.s5 



MINIATUaE MULTI TURN TRIM POTS 
50, 100. U0 r 1 K . BK, 10K. 50K . ZfiDK . „ S75 MDh 3/&.00 



NO. 30 WIRE WRAP WIRE SINGLE STRAND 

1t * Q ' .". 51.40 



40 CONDUCTOR 3M CABLE, 
r^SWIRE 





SCR 


's 






1 SA 


fiA |2SA 


110 A 


EDO 


4f. 


£0 


1 4Q 




200 


7G 


80 


: M 


900 


*oo 


1 ^] 


' 40 


Z^BQ 


i: C<: 


BOO 




• SO 


3 60 


1S.0O 



TRIAC's 



PHV 


1A 


IDA 


ICO 


45 


no 


200 


EH 


i M 


400 


I 30 


1 M 


EO0 


7CO 


2 75 



1 65 

2 ID 

3 10 
4» 



FP 1W PMD10 iRftAS 

n tO YEt LOW. GF1 EtW a r AMfl En L*P GL i t D . 
H[0 -GIDEON EIPOLAP L£D'i 
HtEDSQIRLED 
WREHJBP*lOTOD*OL XTQP, 
TdL119OPI0l&0LATOH 
■ L SOP'TOrSOlATOP 

1 WATT ZENEP5 niMt'^KiJi Si 
12 15 IB D r22V 



SFC 3301 - 50 PRV 30A 
FAST RECOVERY DIODE [35ns) 



$2.25 



TANTALUM CAPACITORS 

I0OF 35V - » .40 



.47UF35V 5 51,00 

.6SUF35V 5.-»1,00 

1UFKV 5'S1.00 

2.2LIF20V S.'*1.00 

3.3UF20V 4, 1 1.00 

4.7UF35V 4/41,00 

6.8UF35V 3141.00 



22UF 10V 

15UF1SV 3,'»1.00 

30UF 6V B/41 .00 

33UF20V ! .00 

47UF20V S .85 

120JF6V I .75 
20QUF20V 51.75 



o 

z 
o 

(E 

H 

o 



g 

D 

< 



SANKEN 

AUDIO POWER AMPS 
Si 1010 G 10 WATTS .$ 7.50 
SH020G20WATTS .$12.50 
Si10B0G50WATTS .$27.50 



200 PRV 1A LASCR .95 



RS232 
CONNECTORS 

OB25Pmale S2.76 

DB25S female ...... 3.76 

HOODS 1.2S 



PRV 


1A 


3A 


12A 


50A 


125A 


240A 


100 


.05 


.14 


35 


.90 


4.25 


6.00 


200 


.07 


.20 


.40 


1.30 


5-25 


9.00 


400 


.09 


.25 


.65 


1,60 


6.50 


12J00 


600 


.11 


.30 


80 


2.00 


6.50 


15.00 


800 


.15 


.35 


1.00 


2.50 


10.50 


1S.O0 



t.2B 3.00 12.50 20.00 



CLOCK CHIPS 

J4 ;t MM5316 
MME36J-AA 5 96 



.5V at 800ma SOLAR CELLS 
3"diameter $4.35 



7 SEGMENT DISPLAYS 

FSC8024-4 di|jil DL-707 C. A. . 3 " 
C.C- 8 -display »&,95 DL747C.A. .6' . . . 
FND503C.C. & - * 85 FNDBirj.B"eA 
FND510C.A..5-. .5 .US FNDE03.S"CC .. 
OL'704.3'C.C t .85 MAN 5C.C.Gro*n 
MAN 82 C.A. Yellow ) .75 



SI ,50 
*1.95 



400 

• ■'.■-■; 

Moa 

M03 
MM 
7405 
T4M 
7«7 
74« 
M01 
MIQ 
7411 
7413 

T4H 
7491 
N ' f 
F43B 
V435 
F43I 
7«? 

F43I 
N31 

H3I 
7440 
M43 

■■■■ I . 
144C 

MU 
74 ?7 
M7J 



TTLIC SERJES 



74H 
J4« - 
7*83 - 

?4» 
74« 

7450 
J4qi 

?4« 
7433 - 

745H ■ 

?4« 

7436 

74107 

?41jl - 

74127 

T4ifl - 

741J5 

74120 

74149 - 

74341 

741 W 

74151 
74153 
74154 
74156 - 
741-57 
74IB0 - 
T4l.il - 
74)02 
T4IO • 
741S4 



741CB 

741fi$ 

74170 

74173 

74174 

74175 - 

74170 

74177 - 

74HB - 

741B1 

741(3 

74 1W 

74S91 

74S5H - 

74533 

74134 

74ISQ - 

74 IH 

74107 

74573 

74173 - 

74365 

74»? - 

74355 

74390 

15314 - 

f3AS2 

4T3I 

ST33 - 

arse 

H1 2 
S»t - 

5«2 - 



FULL WAVE BRIDGE 

PRV I 2A EA 2SA 

10O ] " MCI 

ZOft » H 1 X 2 30 
400 I 1 00 t 1 55 . ' 3 30 
000 I 1 3Q " 1 90 T 440 



S-F. C2W apmi cd<1 



DIP SOCKETS 

AWN T7 22PIN 30 
14 AN 2D 24PI-4 35 
16PW* 37 JflPlN 40 

'fl'" 1 ", ~': 4(J PIN M 



74LS SERIES 



20KV260MA DIODE $1.90 



SILICON POWER RECTIFIERS 



f*LK(l 
74L.50K 
74LS«2 

!*LK] 

7*L5fi* 
■ l.YJj 
.■«L5» 
HUtBl 
74L E',0 
74L4«1 
7*UEU 
74LSI1 
ML1M 
■*lVS 
HISM 
liLUl 
14LSZZ 
74L5H 
t*LSH 
74L5S 
74L9» 

piLn; 

?4lS3? 
74L5H 

7*t*fl 
74LS47 

Hum 

74LSS4 

MlSti 
74 l i M 
14LSTS 
HL5I* 

74 LSD 
14L5K. 

74L3H 
T«i.» 
WSKr 



74L3S3 
Ml EM 

:-t-,5iw 

J*lll1J 

?*LS«13 
74L5M4I 
T4LS133 - 

"4i.vi:4 

T4L5IJS 

•MLHie 

"LS133 

T4LSUB ■ 

MLS1M 

T4LS12S 

J4LSI1t - 

HU1H 

FHl5IH. 

T4LSIH 

Mtim 

74LS1U. 
T4LSI«- 
UIW 

>'-.z \a 

74tSI« 
7*LS«4 - 
.'4. il[J - 
ULEbEQ- 
J*U-lfla ■ 
74L&1TJ - 
7415ST4 - 
74U171 - 
74LS1I1 
74A51H 
7*LK1»1 
74LS1U - 
74L11N- 
74LS1M - 
Ml51» 



74.E-K 
p*t9H7 

'<isai 

J41.554Q- 

7415J4J 

'74LE744 
J41 5J4S 
I4LSH7 

T4LSJli 

T4 L 5»1 
94LSH1 

I4LS357 
74L.MW 
7*LSI7I 
74L!LJ7a- 

TiLSiMJ 

mlshj 

'44 33H 

T4L5*T- 

NLDn 
74*SJT7 - 
MI.S3H 
NLS9M 

riLsraa 
'4Hfl5n 
jilSif 

II, EH 



LINEAR CIRCUITS 



iMWi 
LM»i 74| . 

741CV 3 






1W3CI 
LM377 



LiMlU 1 7\ 

LUIBB 1 K 
C^TTi ■ 1 JS 

CA»li tH 

HH4 *1 

CUOI* - >u 

C4114 I H 

CA9DH » 

C*»9* - JJS 

W33KC 343 



REGULATORS 

> i CO 7BL05 



LM317T 

LM337 H50 

79MGKC 5V*riA It 96 



:MX*a 4 75 

340K-12. ijci :<vll so. 
34ffT 5. O. I, 9. 12. 

IS. IJDFJ4V 4 B5. 
LAS 1412 ■ 12V3At3 35 



POSTAGE ADD 10% FOR ORDERS UNDER 420,00 
RATES ADD 5* FOR ORDERS BETWEEN *20.00 AND 550.00 

ADD 3% FOR ORDERS A&0VE 550.00 



T£HM5 FOB CArJIEinipijE. M*55 5E«lD CHECK 
OH MONEY ORDER MINIMUM TELEPHONE 
CO J PURCHASE OROEA OA DHAfflCE i:o-x 
MINiM.i.M MjUl ORDER: t5 00 



SEND 135 FOR OUfl CflTALOQ 
FEATUrWG THANSiSTORS Et 

AECTIFJER5 14S KAMPtHjFLF 

sT.cAwamtiOE.wjiss 02r» 



SOLID STATE SALES 

P.O. BOX 74D 

SOMERVILLE, MASS. 02143 



TEL (617) 547-7053 

WE SHIP OVER OVER 9S% 

OF OUR ORDERS WITHIN 

24 HOURS OF RECEIPT 

TOLL FREE 1 ■800-343-5230 

FOR ORDERS ONLY 



FOR SALE 



Government Surplus 
ELECTRONICS 



LOW AS 2s ON DOLLAR! P^f*"«F 

Amplifiers S2.30I' Two-W*y Rjdios «.40!( Thou- , jmL^V 1 " 

5*n4» or ilsmtF Mo»1 compuhftntlvft 8u¥*p n * , ™t**i 
Gu.dp jMtlltblo, leila haw. wrier* 10 buy. suit Wrj-rm 

racolvirvg FAEE catalogs tor nil do^t Surplua rjLn!!^ 1 

Slips In your area I Plua — WKolftaalo Discount piata*^' 

Sourca Oulda. 10,95 ppd. Monayhaek Guaranta*. ■** 

CQMW4tfb 'tQ.j' r .-.'. .-.-O .'.,.:..:;:, 5m r-rinenco. CA_a4j2tj 

"HOW To Break Into The Computer Field." 
Valuable new handbook for computer career 
seeker. $8.95. Moneyback guarantee. CARRON 
PUBLISHERS, 205-GB Ridgewood. Easton, PA 
18042 

PRINTED circuit boards: Your artwork, quick 
delivery, reasonable. Quantity discounts. ATLAS 
CIRCUITS, Box 892. Lincolnton, NC 28092 (704) 
735-3943 

COMPLETE line of microwave television con- 
verters and accessories to suit your needs. Con- 
verters have a one year warranty backed by a 3 
year reputation. Call or write for complete specifi- 
cations and pricing. Dealer inquiries invited. 
TRITON MARKETING, 1933 Rock away Parkway, 
Brooklyn, NY 11236 (212) 531-9004 

NOSTALGIA crystal radio. Expertly handcrafted. 
Traditional style. Assembled and- tested. Write for 
information. BOB RYAN, P.O. Box 3039, Ana- 
heim, CA 92803—3039 

SCANNER monitor accessories— kits and facto- 
ry assembled. Free catalog. CAPRI ELECTRON- 
ICS, Route 1R, Canon, GA 30520 

MICROWAVE receiver system. Write: "Dealers 
Wanted," Dept. RE, POB 440668, Aurora, CO 
80044. (303) 620-9736 

2150 megahertz down converters $99,95 up, as- 
sembled. Details for SASE. GW ELECTRONICS, 
POB 688, Greenwood, IN 46142 

RESISTORS %W, 'AW 5% carbon films 3<t ea, no 
minimums. 1% metal films. Send for details. Bulk 
pricing available. JR INDUSTRIES, 5834-C Swan- 
creek, Toledo, OH 43614 

MICROWAVE movie antennas — largest distribu- 
tor on the East Coast. Wholesale call MICRO- 
TRONICS (212) 479-5592 

VARIETY electronic surplus parts and equipment 
in our monthly picture flyer. Send $2.00 for 6 
issues. STAR-TRONICS, POB 683, McMinnviile, 
OR 97128 

VIDEO cassette color recorder only $99.00. Re- 
corder will connect to camera or ptay prere- 
corded movies. Tuner available for off-air record- 
ing. Movies available, regular or adult. MEDIA 
ASSOCIATES, 616 National Ave., Mt. View, CA 
94043 415/968-2444 

FREE speaker catalogl Woofers, mids, tweeters, 
hardware, crossovers, grille cloth, plans, kits, 
information, much more. Discount prices. UNI- 
VERSAL SOUND, Dept. RE, 2253 Ringling Blvd., 
Sarasota, FL 33577, (613) 953-5363 

TEST equipment. Reconditioned/calibrated. 
Tektronix, H-P, etc. Catalog 50«. ALDONICS, 
Box 2980, Stn. D, Ottawa Canada KIP 5W9 

TEST equipment, new and used. Catalog $1.00. 
PTI, Box 8756, White Bear Lake. MN 55110.(612} 
429-2975 

OCTATR ACE— Converts any oscilloscope to dis- 
play 8 channels. PC bd. & case $21.00. AB COM- 
PUTER PRODUCTS, P.O. Box 571, Jackson, NJ 
08527 

TELEPHONE or office bugged? Latest detection 
equipment finds out fast. Literature $1.00. CLIF- 
TON, Box 220-M, Miami, FL 33168 

SAVE up to 50% on name brand test equipment. 
Free catalog and price list. SALEN ELECTRON- 
ICS, Box 82-F, Skokie. IL 60077 



* 



AMERICAN 

LUNG 

ASSOCIATION 

The Christmas Seal People* 



Space contributed by (he publisher as a public service 
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CIRCLE 13 ON FREE INFORMATION CARD 



OUTDOOR AUTOMATIC LIGHTING WITH PASSIVE INFRARED 

SECURITY LIGHT CONTROL 




J 



Amazing infrared device detects and foils intruders, 
welcomes guests, prevents accidents and saves energy! 



Your family is sound asleep. An in- 
truder is stealthily approaching your 
darkened house. But when he enters 
the detection pattern, the SLC senses 
his body heat and ZAP! Your outside 
lights come on instantly, destroying 
his cover of darkness before he ever 
gets to your door. A crime is prevented. 
And when you finally arrive home that 
same SLC automatically turns on your 
driveway and porch lights for a safe, 
warm welcome. 

HOW IT WORKS 

This exciting new product incor- 
porates the latest advances in heat- 
sensing infrared technology. Manufac- 
tured by Colorado Electro-Optics, the 
leading producer of infrared security 
devices in the US, the SLC detects the 
heat energy of any person or vehicle 
that enters its invisible detection pat- 
tern. It will then automatically turn on 
up to 500 watts of outside lighting. 
These lights will remain on until four 
minutes after the last person leaves the 
detection area No timers, no switches, 
no all-night flood lights. 

SLC NEVER FORGETS 

Unlike timers that respond only to 
t 



preset programs, the SLC reacts to the 
presence of human beings. It is now 
possible to have your lights on when 
and only when you really need them, 
all automatically. In addition to a relia- 
ble security device, the SLC can pro- 
vide your family with increased safety, 
convenience and home energy savings. 
No more stumbling over unseen ob- 
jects, tripping on dark stairs, or fum- 
bling with your keys. No more wasted 
energy from forgetting to turn off the 
lights. And your guests will appreciate 
the automatic welcome your home 
always provides. 

SAFE, EASY TO INSTALL 

The SLC does not emit energy of 
any kind and is totally harmless to liv- 
ing things. Rugged, weather resistant, 
UL listed and good looking, a low-cost 
SLC should be put near every entry- 
way. The sensor is adjustable to cover 
an area 35 feet by 25 feet. Installing the 
SLC is as simple as wiring a switch, an 
easy job for the do-it-yourselfer. 

Your home is an important invest- 
ment, and your family is irreplaceable. 
They deserve the sophisticated protec- 
tion of the Security Light Control. 



Colorado 



A DIVISION OF LINEAR CORP. 



Electro-Optics, inc. 



SLC ORDER FORM 

If not completely satisfied I may return 
the SLC within 60 days of purchase for a 
full refund. The unit carries a limited one 
year warranty. 

Please Print 



ADDRESS 



CITY 



STATE 



ZIP 



Please send me Security Light Con- 

trol(s)at$199 each, totalling $ 

For my convenience, Colorado Electro- 
Optics will pay surface shipping charges. 

Enclosed is my O Money Order 
□ MasterCard or D Visa 

ACCOUNT NO . - 



EXPIRATION DATE 



O Personal Check 

□ Ship COD to above address 
(10% deposit enclosed) 



D Please send more information. 

SIGNATURE 



Colorado Electro-Optics, inc. 

2200 Central Ave,, Dept, H 
Boulder. Colorado 80301 
(303) 494-3200 



o 
m 
O 
m 

DD 
m 

30 
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TOLL FREE ORDERING NUMBER 1(800) 423-7144 



PRODUCTS 



JUST WRAP KIT 

Just Wrap tool for 
daisy chain wiring. 
Tool strips as it 
wraps and cuts. 
Includes one 60 foot 
spool of wire. 



Pad No. 



Description 

Just Wrap Tool 

Tool w/4 Spools and 

JUW1 

50 Ft. Replacement 

Wire 

Unwrapping Tool 

"Specify Color Red, Blue, White or 
Yellow. 



JW-1* 
JWK-6 



R-JW* 
JUW-1 



Price 
$14.95 



24.95 



3.49 
3.49 




Regular Modified 

Wrap Wrap 

HAND WRAP TOOL 

Description Price 

Regular $6.95 

Modified 7.95 




TERMINALS 

• .025 
(0,63mm} 
Square Post 

• 3 Level 
Wire- 
Wrapping 

• Gold Plated 
25 PER PKG. 



Part No. 

WWT-1 
WWT-2 

WWT-3 
WWT-4 

INS1 



Description 

Slotted Terminal 

Single Sided 

Terminal 

IC Socket Term. 

Double Sided 

Terminal 

Insertion Tool for 

above 



Price 
$4.98 

2.98 
4.98 

1.98 

2.49 



r 



SOCKET WRAP - ID 



socket before 



Vrap-ID 



lillBJ»T«5*J2 



1 



wrapping to 
Identify pins. 



Bulk Bulk 

Part # Price Price Part » Price Price 

14ID 1.49/10 5.50/100 22ID 1.49/5 5.95/50 

16ID 1.49/10 5.95/100 24 ID 1.49/5 5.95/50 

18ID 1.49/10 5.00/60 28ID 1.49/5 6.50/50 

20ID 1.49(5 5.00/50 40 ID 1.49/5 5.00/25 





MHp.c.b 






■BUI TERMINAL 




J£J — STRIPS 




HH 1 he TS strips provide | 




positive screw 


activated 




clamping action, 


aecom- 


modate wire sizes 14-30 AWG (1,8-0, 


25mm 


. Pins are solder plated 


copper, 


.042 inch (1mm) diameter, on 


200 Inch 


(5mm) 


centers. 




Part No. 


Description 


Price 


TS- 4 


4-Pole 


$1.69 


TS- B 


8-Pole 


2.59 


TS-12 


12-Pole 


3.49 


TS6MD 


2-Pole Interlocking 


3/1.79 



VACUUM VISE 

Unique vacuum-based 
light duty vise for 
precision handling of 
small components and 
assemblies. Rugged 
ABS construction. 1 Vi" (32mm^ _ 
travel for maximum versatility. Also 
features screw lugs for permanent 
installation. 




VV1 



Vacuum Vice 



DESOLDERING 

PUMP 

Easy one hand 
operation. 
Rugged all metal 
construction. 
Replaceable 
TEFLON* Tip. Self 
cleaning on each stroke. 
Suction precisely regulated for reliable 
desoldering without damage to delicate 
circuitry. 

DSPI Desoldering Pump $9.95 

" -- - 1 




LOGIC PROBE 




Compatible with all logic families us- 
ing a 4 to 15V power supply. 
Thresholds automatically programm- 
ed. Visual indication of logic levels to 
show high, low, bad level or open cir- 
cuit logic pulses. 

•10 N sec. pulse responses 
• 120 K Input Impedence. 
•Automatic resetting memory. 
•Includes tip with protective cap & 
coiled cord. 

PRB-1 $36.95 

LOGIC PULSER 

Superimposes a pulse train (20 pps) or 
a single pulse onto the circuit node 
under test without un-soldering IC's. 

• Automatic polarity sensing 

• 2 us pulse width 

• Finger tip push button actuated 

• Includes tip with protective cap 8. 
coiled cord. 

PSL-1 $48.95 




S3.4S 

HOBBY- 
WRAP 
TOOL 
BW26 



Auto-Indexing 
Anti-Overwrap 
Modified Wrap 



Part No. Description Prici 

BW2630 Tool $19.8! 

BT30 #30 Bit (net incl.) 3.9! 

BT2628 #28 Bit (not incl.) 7.9! 

BC1 Batteries & Charger 14.9£ 



INSERTION/EXTRACTION 
TOOLS 

Part No. Description 
INS1416 14-16 pin Inserter 
MOS1416 14-16 pin MOS Safe 

Inserter 
MOS2428 24-28 pin MOS Safe 

Inserter 
MOS40 40 pin MOS Safe 

Inserter 
EX1 14-16 pin 

IC Extractor 
EX2 24-40 pin 

IC Extractor 

.WK-7 IC 
INSERTION I 

Complete IC In- 
serter/ Extractor 
Individual Com- 
ponents (listed 
above) $22.95 



Prici 
$3.4! 

7.9! 

7.9! 
7.9! 
1.4! 

7.9S 




IC DISPENSER 



Allows IC's to be dis- 
pensed from their tube 1 
at a time and picked up 
by insertion tools ahove. 

• Dispenses 842 pin 
IC's • Compatable with 
all IC carrying tubes • 
Use with WK7 for MOS 
safe insertion. ■ 

Part No. Description Prlc 

MDD1 1 Chan. Dispenser $21.8! 

MDD5 5 Chan. Dispenser 83.4; 

MDD10 10 Chan. Dispenser 160.41 
' * 'No Discount. 
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RIGHT ANGLE HEADERS 

SOLDER TAIL WIRE WRAP 

Part No. Prlca 
IDH10SRB $1.20 
IDH20SRB 1.90 

2,75 

3.75 

3.75 

4.75 



Size 

10 

20 

26 

34 

40 

50 

.1" Spacing. Mounts on PC Board & Mates 

with IDS Socket below. Ejector Bars - 4(1.00, 



IDH26SRB 
IDH34SRB 
IDH40SRB 
1DH50SRB 



Part No. 
IOH10WRB 

IDH20WRB 
IDH26WRB 
IDH34WRB 
IDH40WRB 
IDH50WRB 



Price 
S2.60 
4.15 
5.3S 
6.25 
7.35 
9.20 



r 






25 PIN "D" 


4^ 

CONNECTORS 


Solder Style 
Male 
Female 
Cover 


Part No. 
DB25P 
DB25S 
DB25C 


Prlca 

$2.95 

3.9S 

1.50 


IDC Style 
Male 
Female 
Cover 


IDB25P 
IOB25S 
IDB25C 


6.25 
6.60 
1.60 


Solder Style solders onto cable, IDC 
Style crimps onto cable with vise, 9, 
15, 37 and 50 pin available also. 



WIRE WRAP WIRE 






#30 Wire Wrap Wire 




Length 


IDO/Bag 


500/Bag 


IWBag 


2.5" 


$1.38 


$3.94 


$6.81 


3.0" 


1.43 


4.25 


7.46 


3.5" 


1.51 


4.57 


8.11 


4.0" 


1.56 


4.88 


8.73 


4.5" 


1.63 


5.21 


9.39 


5.0" 


1.69 


5.54 


10.04 


5.5" 


1.74 


5.92 


10.69 


6.0" 


1.82 


6.23 


11.34 


6.5" 


2.11 


7.08 


12.99 


7.0" 


2.19 


7.44 


13.68 


7.5" 


2.29 


7.78 


14.40 


8.0" 


2.35 


8.12 


15.10 


8.5" 


2.40 


6.46 


15.80 


9.0" 


2.46 


8.92 


16.51 


9.5" 


2.53 


9.15 


17.22 


10.0" 


2.63 


9.58 


17.91 


All lengths are overall, including 


1" strip 


on each 


end. Choose from colors; Bed, 


Blue, Black, Yellow, 


White, Green, 


Orange 


and Violet. 








IDC CONNECTORS 



EDGE CARD CONNECTORS 


Size Part No. 


Price 


10 IDE10B 


$3.95 


20 IDE20B 


4.35 


26 IDE26B 


5.00 


34 IDE34B 


6.05 


40 IDE40B 


6.90 


50 IDE50B 


7.50 


.1" Spacing. Crimps onto cable 


with 


ordinary vise & mates with standard 


.062" Card Edge. 





CABLE PLUGS 




Size Part No. 


Price 


14 IDP14B 


$1.45 


16 IDP16B 


1.65 


24 1DP24B 


2.50 


40 IDP40B 


4.15 


.1" Spacing. Crimps onto 


cable With 


ordinary vise & plugs into standard IC 


Socket. 





WIRE WRAP SUPPLIES 





I| 


►, 


Size Part No. 


Each 
.44 


Tube 




08 icNoeawBSG 


52x .39 = $20.28 




14 ICN143WBSG 


.53 


30x .46 = $13.80 




16 ICN163WBSG 


.58 


26x .50 = $13.00 




18 ICN183WBSG 


.78 


23x SJ-.S15.64 




20 ICN203W8SG 


1.00 


21 x ,85 = $17.85 




22 ICN224WBSG 


1.07 


19x ,92 = $17.48 




24 ICN246WBSG 


1.09 


17x1.09 = $15.98 




28 ICN2B6WBSG 


1.43 


15x1.23 = $18.45 




40 ICN406WSSG 1.85 
Selective Plating provides g 


10x1. 60 = $16.00 




3ld in contact 




where it counts. 3-level wrar. 


>. Save by buy- 


ing sockets by the tube. All 


gold available at 


Vjejpin extra charge. 






' • "No Discount 





RIBBON CABLE 








Solid Color 


Color Coded ^^^ 


Size 


10 ft. 


100 ft. 


10 ft. 


100 ft ^t 


10 


2.90 


17.00 


4.00 


30.00 


14 


3.40 


23.80 


5.00 


42.00 


16 


3,70 


27.20 


5.60 


48.00 


20 


4.40 


34.00 


7.00 


60.00 


24 


5.00 


40.80 


6.00 


72.00 


26 


5.40 


44.20 


8.60 


78.00 


34 


6.80 


57.80 


11.00 


102.00 


40 


7,80 


68.00 


13.00 


120.00 


50 


9.50 


85.00 


16.00 


150.00 




SOCKETS 



Size 

10 
20 
26 
34 
40 
50 



Part No. 

IDS10B 
IDS20B 
IDS26B 
IDS34B 
IDS40B 
IDS50B 



Price 

S1.88 
2.75 
3.50 
4,50 
5.40 
6.50 



.1" Spacing. Crimps onto cable with 
ordinary vise & mounts to header sold 
above. 





WIRE KITS 








Kit No. 1 


- $9.95 






250 


3" 


100 


AW 




200 


3Vi" 


100 


5" 




100 


4" 


100 


6" 






Kit No. 2 


- $24.95 






250 


2 V*" 


250 


5" 




500 


3" 


100 


5Vi" 




500 


3'/z" 


100 


6" 




500 


4" 


100 


6'/z" 




250 


AW 
Kit No. 3 


100 
- $34.95 


7" 




250 


2'/i" 


500 


4</z" 




500 


3" 


500 


5" 




500 


3'/j" 


500 


S'/a" 




500 


4" 
Kit No. 4 


500 
- $59.95 


6" 




500 


2'/i" 


1000 


4'/j" 




1000 


3" 


1000 


5" 




1000 


ZW 


1000 


5Vi" 




1000 


4" 


1000 


6" 





ORDERING INFORMATION 

Prepaid orders over $50 shipped prepaid via 
UPS. All others add $3.00 for handling. VISA, 
MC, COD's and open account orders will be 
charged freight. $15 minimum order. $100 
minimum open account order. 



Order 

$15 • 99 

100 - 199 

200 - 499 

500 - 999 

1000 up 



DISCOUNT SCHEDULE 

Amount Discount and the name of 

Net this magazine must be men- 

less 10% tioned at time of order to get 

less 15% discount. Discount applies 

less 20% on a " items except as noted, 

less 25% " No Discount." 
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PRIORITY ONE ELECTRONICS 




Girnci 



PROTOBuARD UNITS 

toi J be speed and convenience of 
OT sockets and Bus Strips plus 
backplanes and binning posls in 
sol h kns and pre- assembled 
units Assemble test and modily 
o rem is as fast as you can I hi ink 

n ' ■-• Board Size 

Part No. Capacity Inches Price 

GSCPB6 Kit 10(14 - 51 6x4x'i S18.B5 

GSCPBUJD Kit 10114s] 4'>™bV« 21.05 

GSCPB10I ASM 10114s) 6x4'm'i 28.15 

6SCPB10Z ASM 12114'sl 7'.k4';«^ 34.95 

GSCP1103 ASM Z4(14's) 9x6xU 59J5 

GSCPB104 ASM 32(1 4'sl SvuBx'i 77.00 

PRQTO-BOARD 
PB-203 ■ HOLDS 24 
14- PIN IC'S 

Fully assembled breadboard 
contains built-in, short-proof, 
fused, 5VDC at 1 amp, regulated 
power supply, in addition to 
three QT-59S sockets, lour OT- 
59Bbus stops, one QT-47B bus 
strip and lour binding posis. 
Capacity lor most digilal and 
many analog projects SIZfc 
9 75' LG, 6 6" w, 3.25" h 
WEIGHT: 5 lbs 

GSCPB2D3 List Price S133 00 

Our Price SI25. DO 
GSCPB203* All iealures plus =15VDC f 5O0mA St 74 00 

Our PrictS 1 50.00 
GSCPB203AK Kit version ot the 203A S 1 49 95 

Our Price SI 38.00 

ALL-CIRCUIT 
EVALUATORS 






• ACE lor last solderless, plug in circuit building and testing Plug in 
an y component s with leads up 10 03 2'' diame ler I nterconnec I wrlh 
solid wire up to 20 gauge Gokf-anodrzed aluminum basefground 
Nan corrosive nickel silver terminals 4 ruobei feel 
PARI ACE OIP TIE HO. NO PRICE 

HO. MODEL Ha CAPACITY POINTS BUSES POSTS EACH 



923333 200- K i kit I 
923332 200 (assent I 

923334 JOt-Kikm 
S23331 212 (assent 
923326 218ra55emi 
923325 227 IjKttm I 
923324 236tassemj 



12 
1,' 
18 
27 



7?E 
872 
1032 
1224 
1750 
2712 



ID 
28 



36 3648 



S22.75 
S3O.70 
S2B95 
$37.05 

$49.80 
$83.55 
$84 75 



Hot V ac® Desoldering 

<!Bfr Systems 



HDT VAC Model 20D0A 15 the 
fjcooomcal nLr-ccmpTomise ron- 
iTiagrtedi; dasQWrerwig system -de- 
signed (CKuse wiili shop air 

• A soiKJ-staie- control Adjusts 
tip lemptrjlurts Irgm SDQ to 
I00O F 

• The load modulated healer a$ 
surfis ifislantaneous recovery 

• Tran'SiErtl spikes asre lutly sup- 
Dressed 

• Tnecanlmuou5 irgh NDwyacu.- 
um is actualed toy a swiicti 
conveniently bu-ii! into me han- 
dle 

• fiiomechanjcally designed nan- 
dle reduces fatigue and in- 
creases tKOduclivily iieT p|ir| 




moo KIATOuMi 



?&& 



lltl PRICE 



^ 



UN Ml 1399.00 

Includes UNGG964- Meat Gun ($65 OO) 
Included FREE! 



J37S.D0 



LIST PRICE $159.00 




OWR1 



! $139.00 

The new Zenith ZVM- 1 2 1 features a P3 1 green phosphor 
tube along with 15 MHz bandwidth Switch selectable lor 
40/ BO character screen Fullycompalablewith BOcolumn 
Apple cards 20 lbs 



STAR MODEM 

FROM 

PRENTICE 

lo 300 bauddale rate.Compal- ^ST PRICE 

ible with Bell 103 and ll3.Answer/ S 199.00 

Onginale Full/Half Duplex OUR PRICE 

Special sell lest features S 1 49 00 

RS232. DB2SP E1A 
CMT>RS2328F Class 1 Cable 8 con 8 ft $19,95 




LOW-PROFILE BASE 
$13.95 PNV-305 



SH WT 21bs 

Sin 



VACUUM BASE 
521.95 FNV-3S0 



[^te^lteE 



. m^t ^ Not rncl.uded 
PWV-312 TRM BASEMOUHT 



PNV-304 
$ 18.45 



^ 



HORIZONTAL JAW VISE HEAD 



DEH 8 OZ. $5 



PKV-371 

SOLDER & 

IKON HOLDER S ot $5.95 



STANDARD VISE HEAD 
$16.95 PNV303 

SH WT 21bs 



i 




PNV-333 539.95 

sh wt 8 lbs 
RAPID ASSEMBLY 

CIRCUIT BOARD HOLDER 



STANDARD BASE PNV-300 

SH WT 2 lbs 

$13.95 




PHV.315 $19.95 

SH WT lib 



P.C. BOARD HOLDER with 14" 

Frrss-ioo boards 




DUAL 90 CORNER CLAMPS 
PWV-3M $4.95 (pair) Soz 



SELF CENTERING 9 
WIDE OPENING 

VISE HEAD $30.95 



PRIORITY 



ro»o 



S5E APPLE DOUBLE 
DENSITY 8 DISK CONTROLLER 




Ms (a introduces hirjb- speed, DM A data transfer, and high-capacity IBM 
compatible single and ooubte-densiiy dafa storage to the Apple II* 
computer wiitt ihe A600 Eight- Inch Floppy Disk Controller. 

• High Speed DMA Tiansler of Oata |i Microsecond/ Byte), 

• Complete Documentation Provided— Includes Ttieoty of Operation, 
Source Code lor DOS Enhancement Utilities. Scnemalics and 
Diskelle 

• Uses All Siandard Apple DOS Commands (OPEN CATALOG, 
LOCK. DELETE LOAD etc! Etcepl fur INIT Which Has Been Im- 
proved and Enhanced m a Vista Format Routine 

• Compatible Willi Apple DOS 3 2/3 3, Pascal 1 1 and CPM 2 2 IWiirt 
I tie Zed Soil Card by Miciosolll 

• Interfaces lo All ShugatUANSI Standard Eight- Inch Floppy Disk 
Drfves 

• 2KkB PROM Coniams Aolotsol functions and All Eight-Inch Floppy 
Driver Cooe Allowing Complete Memory UsageMap Compatibility with 

Apple DOS 3.2/3.3 

• 120 Days Parts and Labor Wairanty 
PA RT NO. OESDHIPTIOH 



UST 
PRICE 



OUR 
PRICE 



K1SA800 Controller and disk SS95O0 $559.00 

YISA8D0 When purchased simultan- $525.00 

eously with one of (he 
"FOB" Visla and TEI disk specials below 



VISTA DUAL 8" DISK CABINET 




• Features modular construction with removable sub-assembly mat 
allows easy cabinet positioning and mounting 

• Drives poll out for easy service and maintenance. 

a Deluxe chassis with internal slide allows easy access for drive 
positioning and mounting 

• Bull to mechanically and electrically accommodate single sided 
drives, double sided drives — including the most popular 6-inch 
Winchester and Shugart (loppy disk drives, and B-mch streaming 
tape caitndge units 

• Industrial quality cabinet wllh die casl front bezel 
a Meets all UL and OSHA standards 

• Additional Savings' Front and rear retma rail mounts provided at no 
extra charge I no external slides} 

• Desk or rack mounlable 
a Internal power and data cables 
VISV1 00 Disk Drive Cabinei 
Shipping Weight 35 lbs. 

BUY THE CABINET AND SHUGART 

801 Hs OR HUM E DT-8s AND SAVE 

with ONE drlvi 

P0BV1 DOS 1 Witn Shugart 30 1 R 

PDBVlOOgi Will-. Q Lin; DT-S 

with TWO drives 
PDBV1 D0S2 With Shugarl SOI fl 

PDBVI DDU7 Wilh Qume OT-8 

Due lo UPS shipping reguialions. disk drives will be shipped separately 
Irom I he cabinet Don I forge I lo include shipping fry each drive 
IS lbs. ea 

PRJ50SKSK Exlemal data Qible $ 19.9S 



List OUR 

Price PRICE 
S495.00 S449.00 



$ SOD. DO 
$104500 



31300. DO 
$1600.00 



|1V, SPECIAL PURCHASE 

m! gold 
16 pin low profile ic. 
c95 sookets 



TK5-16LP pkj at 100. 
■nG-liU pita, ctl 



£S WflT 



OEMS Stock up at this LOW PUCE 



..$16.00 

..$120.00 



ELECTRONICS 



PNV-37* 

ROTATf | r;..,i 
II HgLPS <0g1 w; 
rti..;;,. . i its' ■ 




9161 PEERING AVE., CHATSWORTH, CA9 1311 

ORDER TOLL FREE (800) 4S35922 CA, AX, HI CALL (313) 709546 

Terms U S VISA MC. BAACClieck Money Qrder.U s, FUncte Only CA residents add 6% Sales Tax 
MINIMUM PREPAID ORDER SIS CO Include MINIMUM SHIPPING & HANDLING ol SJ 60 tor the Ural 3 
lbs plus 25c lor each, adaiticr.a] pound Orders over 50 lt>s. sent Ireighl collecl Just in case, please 
include your phone r.o Pnces subject lo change without notice we will do our toesl lo maintain 
pnees thru December 1931 SOCKET and CONNECTOR prices based on SOLD, not eBteeedma 
S700 Ooperoi Sales Prices VabdonlyilTOU mention publicahon and month Credit Card oiaerwwiu 
be charged appropriate freight 
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BUY WITH CONFIDENCE 
From the Nation's Largest 



# 



H I TAG H I Distributor 

Hitachi Denshi, Ltd. 

Single and dual trace* '5 thru 1 00 MHz Alt high sensitivity Hitachi 
oscilloscopes are built to demanding Hitachi duality standards and are 
backed by a 2 -year warranty They're ahle to measuresignals as low as 
t rnvVd i vision {with X5 vertical magnifierl. It's a specification you want 
find an any other 15 or SO M Hz scopes, Plus Z-axis niodulation trace 
rotation Iron! panel X-Y operation tor all scopemodels. and X10 sweep 
magnification And 30 thru IOC MHz oscilloscopes oiler internal signal 
delay lines For ease ol operation- functionally related controls are 
grouped into three blocks on the coloi coded from panel Now here's the 
clincher For what youd expect la pay more you actually pay less 
Check our scopes before you decide All scopes complete with probes 



HITV302B 




List $995.00 
Our Price:$859.00 



TV sync-separator circuit 
High-sensitivity lmVdiv 

Sweep-lime magnifier 
CIO limes) 

2-OJ35 input (intensity 
modulation) 
Sigma: delay line.' 
Comp]ele with 2 probes 
CHI.CH2, DUAL ADD 
DIET Vertical 
Defection Modes 
X-Y operation 
Trace Potalion 



30 MHz 

DUAL TRACE 

OSCILLOSCOPE 

Hitachi . . . The measure of quality. 

HTTV152B DUAL TRACE 1SMHZ (no delay) 

LIST S735.00 OUR PRICE $629.00 




HTT-V352 

35MKz DUAL TRACE 

WITH DELAY 

LET PRICE SI 150 CO 
OUR PRICE; $998.00 



Economically priced 
dual trace oscilloscope 
Square CRT with 
internal graticule 
{illujiUrvaled scale) 
High-accuracy voltage 
axis & time axis set at 
»3% [certified at ID" 

to 35 C) 
Hlgh-j*nsltMty 
XtnV/diir. 
Lowdrtn 

2 T*ot Warranty 



HIT-V202 

20MHz DUAL TRACE 

LIST PRICE' S850 
OUR PRICE: $765 

Dynamic range div. 

TV sync separator circuit 

Built- tn signal delay 

line (V-352) 

X-Y operation 

Sweep-time magnifier 

(10 times) 

Trace rotation system 

Fine adjusting. 

dJck-postilonmg 

lunation 



50 MHz St 100 MHz 

DUAL TRACE WITH 
CALIBRATED TIME DELAY 



KTTV550B 

SO MHz with 

3rd TRACE 

TRIGGER VIEW 

LIST SI 745.00 

SALE 

CALL 



HTTV1050 

100MHz with 

3rd & 4th TRACE 

TRIGGER VIEW 

LIST $2390.00 

SALE 

CALL 



Tha HITACHI V5WB (SOmHi) and V1O50 (lMm&) otter 
at] the caca&iliTtes yau might expect from a lab oracle 
oscilloscope Copabilitiessuch as 3rd trace trigger 
view, a bfioht 6" square CRT. and a max sweep rate ol 
2ns/div rvi 050,1 SnsMv fV550B) Also, tatures you may 
nor expoci like, sensitivity ol fmv/div (V550B) Sm/drv 
rV1050j fii 1 OmHz. automatic tocus correction 
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OKI DATA 

HICROLINE PRINTERS 



WITH FRICTION AND TRACTOR FEED 



• m f)iRI TlTIOHAi 1JOCPS 

• !?i*] Unlrxx 1*ipHiniJrT>r?ricj 

• Ci.'1'Hjt 1 ? Mdlrpr \tsl fjrjr_'...- r 

• 5.8 3, 10. lOChariClorsnoTlnch 

• i, mi i; (in-'. Per Inch 

• SO CPL MlO CPI lot S2A 

• 132CPL w lOCPIloffflA 



• Parallel ancLS^nltUO 

• 1 10 Through i ZOO Baud 

• SttIF roat 

i Cut d PflfMf Swucn 

• Fnciiort or rractof ffltrj 

» 3T 1o 14* Tpa cA Form [Switch Stlfrclibl*? 

p 10 Drfrn-rtni Character S«1t 



0KI0ATB2AT 



$575.00 

DKIOATBaST $775.00 




IflukeI 



DMM 



Nine functions 

1 dc voJIage 

2 cc voltage 

3 efceurren! 

4 ac current 

5 restslance 

6 diode lesl 

7 conducianco (1-H) 
fl logic lews! and 

9 temperature (K-type 
Iheirnoeoupte) 

10 Peak hold on vallage and 

currenl functions 

1 1 SeSecfabte audible 
indicator (or continuity 
or level deleelion 

12 ^-diglt resolution 
13. 1% basic, accuracy 
34 LCDdl5play 

15 Overload protection 

lo Satety designed test leads 



F1U-D600 (Fund. 1-6) 

FLU-D802 (Funct i-V) 
FLU-D804 (Funct i-9) . 

FLU-D610 (RMS Bench 10A) . 
FLU-D8 1 1 (RMS Bench w/Batt.) 
FLU C90 (Case Jar DG00, 802. BOA) 

FLUY-8205 (caseiorDeia eii) 




$125.00 

$189.00 
$249.00 
$269.00 
$309,00 
$10.00 
$35.00 



nnKl LOGIC PROBES 



2ft 



LP-1 LOGIC PROBE— Hand-held logic prole nrovrdes instant 
reading ol logic levels for TIL DTL HTL or CMOS Input Impadtnct: 
100.000 Ohms Bin. Oslictable Pulse: 50 ns Max. Input Sis nil 
[Frequency!: 10 MHi Pulse Detector (LED): High speed tram or sin 
gle event Pulse Memory: Pulse pr level transition delected and stwes 

GSCLP1 List $50.00 OUR PRICE S45.00 

LP- 2 LOGIC PROBE— Economy version at Model LP-1 Saler 
than a voltmeter. More accurals than a scope Input Impedance: 
300.000 Ohms Win. Delectable Pulse: 300 ns Mai. Input Signet 
[Frequency]: I 5 MHz Pulse Detector [LEO]: High speed I rain pr 
single event Pulse Memory: none 

GSCLP2 List S32.0O OUR PRICE S30.00 

LP-3 LOGIC PROBE -Higris^ed logic probe Captures pulses as 
short as 10 ns Input Impedance: 500.000 Ohms Mlnlmun 
Detectable Pulse: t3 ns Mai Input Signal (Frequency!: 60 MH; 
Pulse Detector (LED): High speed tram « single event Pulse 
Memory: Pulse or level transition detected and stored 

GSCLP3 List $77.00 OUR PRICE $69. 00 

DIGITAL PULSES 

GSDCPI List S83.0O OUR PRICE $76.00 

GSCLTC-1 Logical Analysis Kit— Complete with LP-T logic 
Prow, DPI Logic Pulser LM-1 Logic Monitor wiring accessories 
manuals and molded case OUR PRICE $220.00 

GSCLTC-2 Logical Analysis Kit— For high-speed and mem- 
pry analysis Same as Model LTC-l except substitutes LP-3 Hioh- 
Speed Logic Protje OUR PRICE $245.00 



The Industry Challenge: Make it smaller. Make it better 
Make it cost iess Non-Linear Systems 

has done it for three decades 




MS -230. A who Jo ol a mlrilsirope 

With our ingenious new MS-23Q. SD-megaherli, battery operated dual- 
irate minuscope. portability's suddenly not a problem anymore Ac 3 JUs 10 
01, Its the smallest lightest jTirniscope in the held today 

The slate-ollhe art M5-230 works wonders cm site or in [he shop 
Anywhere (here's a need lo accurateEy test or measure eletlmnics 
equipment 

Trie wrsaiile MS-23A is pertect for TV repairmen Services micro 
dDrnouter syslems when the chips are down Ma mtasns avionics eqiMpinenl 
with flyjrtg colors. And diagnosis sophislicaled medical equipmenl wlii Ihe 
precision of a surgeon 

However, it your buflfjet or needs demand somelfiing mofe economical ot 
less sophisiicated chances are tfte MS-215 duaHrace orMS-15 single- 
crace will fit (he bill 

PAST * LIST PRICE OUR PEICE 

■ NLSMS230 30 MHj DualTrace W«n<scope S649.00 $5?o.i>0 

' NLSMS215 15 MH; Dual Trace Mi^iscope f497.00 $439 00 

• Nt5M)5 15 MHr Single Trace Mimscope (34900 $345.00 

"TymcaF 3 dS point is 8 MHi at Z-dftusion rJefteclion TvpNcaJ 

m.inmijm Irequency for lull scale t4div) dellechon i$ 2 MH? 

tfts+l 141 Deluxe 10 to 1 iQQMRz prate $30.00 

ML541I40 Leather ca&e for WS1S & MS21S S45.00 

UlSil lao Lealher ca$e for MS??/] $45.00 



The ramotkol-ilA Touch T«i 30 I 

With ifieTouch Test2fl. Non-Linear Systems mtrodoces the2 lb 4 oi test 
tab Now with 20 key test Junctions at your Fingertips iplus (he ability to 
measure TO electrical parameters an-d 44 ranges! you can take one lab to 
Ifte liefd instead of a cumbersome collection of individual (esters. 

Another bright idea The Touch-Test HO is Ifie onty DM M with lighi pressure 
louch fursctibn seieclion No more dials to fiddle, with Instead, an LED 
shows ihe lunction you choose And when you switch; you nei an audible 
bleep and visual Nip to let you knew 

This small wonder is miniaturization at its best The new Touch Test 20 is 
Ihe most innovative portablej'bench-type rnutlimeier in the industry today. 

TOUCH/TEST 20 carT-escomplele with Test Leads. Temperature Probe, 
and componfni Test Adapta. RED Display! 

PART if LIST PRICE OUTR FBICE 

NLS TT30 $435.00 $390.00 

HLSTT20B $447.00 $420.00 

tCP Diipioy 3 Models with rechargeable batlenes ft 

charger^ 

NLSTT21 $*95.00 *455 + 00 

NLSTT21B $525.00 $475.00 

NLS 41 140 Lealher Carrying Case $45.00 



DISCOUNT COUPON 

From Our December RADIO ELECTRONICS AD SAVE UP TO 10% 

□ $1 00 - $1 49.99 Deduct $1 0.00 

D $1 50 - $1 99.99 Deduct $1 5.00 

□ $200 - $299.99 Deduct $20.00 

D $300 - $399.99 Deduct $30.00 

□ S400 - $499.99 . Deduct $40.00 

D $500 & UP Deduct $ 1 0% 

Sony. Discounl Coupon Nol Valid on 

Shipping Charges. Phone or Foreign orctere 



REfflSC 



VALID ON PREPAID 

U.S. MAIL ORDERS 

RECEIVED BEFORE 

DECEMBER 31, 1981 

OR PRESENT THIS COUPON 
AT OUR RETAIL STORE BEFORE 

DECEMBER 31, 1981 
Coupon valid only when attached to 
face ol order. KE8U2 
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LOW TIM DC STEREO 
PRE-AMP KIT TA-10 20 

Incorporates brand-new D C design thai gives a rrequencu 
response from ClHz-lOOKHz ± EISdB! Added features 
like lone defeat and loudness control lei you tailor v>ur 
own frequency supplies to eliminate power fluctuation! 
Spedftcallons «THI) less than ODEST, • T.I.M l«s 
lhan .005% • Frequency response DC lo 1 1 II IK Ha : 
(J TiilB • RIAA deviation t 11 2dR • S/N nolo belter 
than 7UdB » Sensitivity Phorio ZMV47K/Auit. lllflMV 
10OK • Output level 1 3V • Manoutput 15V • Tone 
control bassl ItldB® 5111-Wlreble ± llldti® 15Hz • 
Fault- 1 supply ± 24 D.C G> I) 5 A 
Kit cumes with regulated power supply, dtl you need Is a 
4HV CT transfoimer & U.5A. 

ONLY $44.50 

X'fbrmur 

$4.50 ea. 




100W CLASS A POWER AMP KIT 

Dynamic Biai Class "A" cfrcull design makes thw unit 
unique in us class, Crystal dear, 100 walls power output 
will citify the mo*l picky fans A perfect combination with 
lh« TA-J020 low T I M stereo pre-arnp 
Sp educations 

• Output power; 100W RMS Into 3 ohm 
125WRMSinlo4-ohm 

• Frequency response: lUHz-lOOKHz 
tTHD less than n nasV, 

• S/N ralio better than HOdB 

• Input sensitivity: IV max 



» input sensitivity: iv mas 

* Power supply. ± 40V 5? 5 amp 

> One channel, needs two for stereo 



TA-I0O0K1T 

$51.95 

Power 
transformer 

$24,00 each 



50 WATTS AUTO STEREO BOOSTER 
BY VERTRON1X 

Sp- 'ieat ions • 5 1 ) wail s RMS tola! (25W + 
25W| 

• Frequency Response: ± 
t)3da 20H»>"20Kk» 

• TH 15 II.2S at full rated 
output 

• I rrpui Impedance! 20K ohms 

• Crosstalk Belter than 9t)dB 

• Sensitivity 1.5V lor full 
rated output 

• 5/N Ratio Greater than %dB 

• Speaker Load- 2 ^8 ohms 

• Voltage Supply: 9~1KVD.C 




Model V-Amp500 

REG. PRICE 

$119.00 EACH 

OURSPECIAL PRICE 

SS5.00EACH 



"FISHER" 30 WATT STEREO AMP 
M± M± MAIM AMP (15W x 2) 

|bal| Kit includes 2 pes Fisher PA 301 

WE £H f Hybrid IC all electronic parts wilh PC 

Jp5nifi55P i5 " ,ml Pow*rsupply± 16V DC (riot 

Included) Power band with (KF 1% ± 

Super Buy 3dB| Voltage gain 33dB 20Hz-2QKHz. 

Only $18.50 




5W AUDIO AMP KIT 

2 LM 380 with Volume Control 
Power Supply 6 18V DC 
ONLY 
$6.00 EACH 



USUI 



2 WATT AUDIO AMP 

Pre assembled units All you need is to hook up ihe 
speaker and the volume control Supply voltage from 9** 
15V D.C measures only 2" x 3V/\ making it good for 
portableor discrete 
applteations. Comes 
with hook up data. 

BUY 2 FOR 

$4.99 




1 WATT AUDIO AMP /? 

All parts are pre -assembled on a mini PC #/ 
Board Supply Voltage 6 #* 9 V DC J^V& 

SPECIAL PRICE $1.95 ea/M&VT 



NEW MARK III 

9 Steps 4 Colors 
LED VU 

SteTvii level Indicator kit with arc-shape display panel' 11 
Tins Mark III LED twvl Indicator is jri^wdeslgnPC board 
uith an aic-shapu -1 dolors LED display (change color from 
red. yellow, grei/n and the peak output indicated by rase] 
The power range 1* very large from -30dBto +5dB. The 
Mark III nidicflloT h. applicable to 1 watt - 200 watts 
amplifier operating voltage 14 3V-9V DC ai max 400 MA. 
Tlii' circuit uses 10 LED* per channel ti is venj vasy to 
conned to the ampbfk? Just hook up with the speaker 
output! 

IN KIT FORM $18.50 



MARK IV 15 STEPS LED 
POWER LEVEL INDICATOR KIT 

This new stereo level indicator kit consists of 36 4-color 
LF.D US pei channel) to indicate the sound level output of 
impMier horn -36dB +3dB Comes with a well- 
designed silk screen: printed plastic panel and has a 
selector switch to allow (loan ng or gradual output Indicating. 
Power suppEy is 6 12V DC with THG on hoard input 
sensitivity controls This unit can work with any amplifier 
from lWto200Wf 

Kit Includes 70 pes driver transfers. 38 pes matched 4: 
color LED. all other electronic components. PC board and 
front panel 



MARK IV KIT 

$31.50 




MARK V 15 STEPS LED 
POWER OUTPUTINDICATORKIT 

All funcc tons same as Mark IV but this is with 
heavy duty aluminum front plate and case. 
Can be easily slot Into ihe front panel of your 
auto, truck or boat Operates on 12V DC 




$41.50 EACH KIT 



SOLID STATE STEREO GRAPHIC 
EQUALIZER PRE AMP KIT TA-2500 

Specifications: 

• Total Harmonic Distortion: Less lhan 0.05X 

• tniemioduUiori Distortion: (70Hz:7KHz - 4:1SMPTE 
Method) Less than 0.035E 

• Frequency Response' Overall 10 Hz **- lOOKHz 
+0.5dB. -IdB 

• RIAA Curve Deviation: (Phenol +0.2dB. -02dB 
(3<)Hz~15KHi) 

• Channel separation (at rated oulpul IKHz) 

• Phono.Tuner.AuMaridTapeMonliorb0terthan7OdB. 

• Inpul sensitivity and Impedance (1 KHz for rated outpul) 
Phono: 2MV 47K ohms Auk; 130MV 50K ohms 
Tuner. 1 30MV 50K ohms Tape: 130MV 50K ohms 
Graphic Equalizer control: 10 Band Slide Conirol 
Frequency Bands: 31 5H*;G3Hz, l25Hz;250Hz: 500Hz. 
IKH2. 2KHz: IKHz; 8KHz. 16KHz abo with on panel 
selector lor Phono. Tuner. Aux 1 and Aux 2. 

Power Supply: 117 VAC 

Kit comes u?llh all electronic components, transformer. 

instrucibons and a 19'' rack mount type metal cabinet. 




MODEL TA-2500 
$119.00 PER KIT 



ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Curt off when circuit is shorted 
or over bad to protect your 
amplifteras wellas your speak* 
ers A must for OCL circuits 

KIT FORM $8.75 EA. 
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PROFESSIONAL REGULATED VARIABLE 
D.C. POWER SUPPLY KIT 

All solid slate circuitry with high efficiency power transistor 
2SD388 and IC voltage regulator MCI 73 3 Output 
voltage can be adjusted from (J-30V at 1 amp current 
IsiuiU'd or 0T5V ai 2 amp current limited Internal 
resistance is less than [J 005- ohm: npple and noise less 
lhan 1 MV. dual on panel meter for voltage and amp 
reading, also with on board LED and audible over load 
indicator KiicomeswtthpredriUedPC board, instructions, 
all necessary electronic components, transformer and a 
professional look meiftl cabinet The best project for 
school and the most useful mslrument for repairman 
Build one today! 

MODEL TR H3A *- 15V DC 2 amp 
MODEL TR_S8B0~30VP.C. 1 ?mp 




$59,50 PER KIT 



REGULATED DUAL VOLTAGE 
SUPPLY KIT 

± 4^ 30V DC 800 MA adjustable, fully regulated by 

hairchild 73MG and 79MG voltage regulator I.C Ktl 

includes all electronic parts, 

filter capacitors, I C. heat 

sinks and PC boEsrd 

$12.50 PER KIT 



POWER SUPPLY KIT 

IKJQV D.C. REGULATED 
Uses UA723 and ZN3055 Power TR 
output can be adjusted from 0'30V. 2 
AMP Complete with PC board and all 
electronic parts Tranformer for Power 
Supply 2 AMP 24V x 2 S9.50 




0-30 Power Supply | 

$10.50 each 



TA-323 6 WATTS TOTAL 
30W + 30W STEREO AMP KIT 



* SPECIAL * 

EXCELLENT 
PRICE! 

MODEL 001-0034 
Transformer (Optional) 

This is a solid state all transistor circuitry with on board 
stereo pre-amp [or most microphone or phone input. 
PoweT output employs 2 pairs matching Darlington Transis- 
lors. Driven by Ihe popular 2N3053 Driver Transistors. 
Four bulli on board controls for- volume, balance, treble 
and bass. Power supplies requires 48 VET 2.5 amp trans- 
former TH.D. of less than 0-1% between 100 Hz and 
IOKH2 at lull power (30 Watts + 30 Walts loaded by S**j 

$29.50 PER KIT 
$10.50 EACH 




POCKET STEREO CASSETTE PLAYER 
WITH STEREO HEAD PHONE 



This unit is a high 
fidelity stereo player 
which will give you 
years of listening plea* 
sure and follow you 
wherever you go 
Made by the same 
company in Japan 
who use the "Big 
ISame " 

Complete set comes 
with 1 Stereo head- 
phone, 3 AA sire al- 
kaline batteries, I 
leather like carrying, 
case for player and 1 
carry ing case for stor- 
age of 4 cassette 1 apes 
and 1 demo tape. 




MODEL SWM-33 

OUR DIRECT IMPORT PRICE 



$67.50 
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FOR COMMERCIAL FREE 
TV BOX BUILDER5 

MC 1358 $2.50 LM 7815 $12(1 

MC 1350 $2.00 NES65 $2,00 

MC l» $3011 Connectors Set SI 00 

W 145s $1.00 I.C Socket Sel $2 00 

LM 3(50 42 OH Matching Transformer* 1.4U 

Sanyo UHF Tuner $35.00 Tolriod Coils 
Capacitors Set $12 5(1 (Seinf4| $3,011 

Resistors Sel $2 00 Speaker Cabi net $12 05 

Trim Pots. Transformer 

Trim Caps 5el $13 50 1HV KO0MA S3.00 

Pots and Knobs $2.00 

We sell you all the above components in a package lor 
$ 1 2 5.00 and you *uil] receive a free predrilled P.C board 
and Instructions at no charge' 



DIGITAL TIMER/CLOCK 

• 2A Hour preset lime to turn oil or ott 

• 12 Hour green t),5" display for time 

• uperated on ] 2"" 16V A C 
The whole timer is self 
contained in a compact 
plastic case (as seen in 
photo) Designed (or VTR 
vMh push button switch 
for easy setting. United 
quantity available 

i NOW ONLY $12.94 model veq 0143 




SANYO UHF VARACTOR TUNER 

For UHF CH 14 83 

Tuning voltage +1V^ +28V DC Input impedance 75 

OHM IF. band width 7 -lu MH; Noise fi 3 ure 1 1.5dB 

MAX Sat 2*4" ilT s '■>" Supply voltage 15V DC 

Sound IF - 58 MHz 

- — . ■ ■ - Video | |: - „2 5 MH* 



*■ .... 



'J 



All units are brand new 

hum S.tiv. :-. ■ 

MODEL 1 15-B-405A 

$35.00 EACH 



Tuner is the most important part tor the circuit. Don't let 
those $ 19 00 tuners tool you' 



TV GAME BOARD 

PLAYS 4 GAMES' TENNIS. HOCKEY: HANDBALL 
AND J A I- ALA! 
All boards complete with all parts ready to play. Requires 
5C size batteries and a small speaker for sound effects. 
The boards were surplus from a famous game manufac- 
ture r. They will play on al I US standard black an d whi ( e or 
color TV sets (Regular price for Ihese games were $30,50 
each! O UR PR IC E ONLY $ 6.50 E ACH 



TENNIS 



JAI-ALAI 




PART * 5 745 6 



HOCKEY HANDBALL 



ELECTRONIC PIN BALL MACHINE 



That sounds and plays! ike the 
real thing, AH units are brand 
new but without the case. Func- 
tions of the game Include 
double flipper control, kicker 
control, i-4 players. 3 speed 
ball control, tilt switch, auto- 
matic score, extra bonus cave 
and many more. All solid state 
with LED panel, no moving 
parts. Requires 9V battery to 
operate, speaker not i nc Luded. 



A perfect gift for yourself or friends. 
SPECIAL $ 8.99 EACH SPEAKER $1.25 EACH 




ELECTRONIC MUSICAL TELEPHONE 
REST KIT 

This telephone rest can be used as a door charm, an 
audible indicator and for many other sound projects. The 
special custom made l.C. Is pre programmed with 4 
musical tunes. Kit comes with a nice looking plastic case, 
pre-drilled P.C, board, volume control, special sound LC 
speakers and all electronic components and Instructions. 
Ideal for home or school projects 

BUY 
NOW! 



SANYO ANTENNA SIGNAL BOOSTER 

This Booster ts specially designed for UHF Channels 
U4-83,. After installed ihls unit {between the antenna input 
cable and the UHF turner) will have a minimum of 10dB 
gain, that is. approximately 2 times belter than what you are 
seeing now- Ideal for those who live in apartments that can 
not put up an outdoor antenna Sire is so small, only 2' v. 
iWx'l* Supply voltage is 15 VDC 

• NEW ITEM * 

MODEL 001-0076 

S12.50EACH 




13 FUNCTIONS LCD TIME MODULE 

• Displays month, date and 
day of the week 

• Displays hour, minute and 
second 

• AM. PM Indicator 

• Alarm 1 and Alarm Z (Inde- 
pendent! 

• 10 Hours Slop Watch 

• 12 Hours presettable count 
down time 

■ Hour Charm Indicator 

• Back light by louch of the 
switch 

These modules are brand new and made by LITRONIX. 
Designed for a man's watch. Can be used for many applica- 
tions. Comes with 2 silver batteries and the ceramic round 
transducer. 




MODEL 001-0062 
$7.94 EACH 



MATCHED PAIR POWER TRANSISTORS 
BY MOTOROLA 

fV *W MJ2955 PNP150 Watts BV=60V 53.50 

^ ^1 2N3055 NPN l.C- 15 A per pa.r 



+ ^ MJE2955 PNP90 Warts BV'fctl V $3.00 
MJE305SNPN I.C=10A per pair 

F% )V MJ15003NPN250 Wans BV= 140 V $12,00 
^ -^MJl5fJ04PNP l.C =20 A per pair 

All above parts guaranteed to be prime and come with 

data sheets. 



MUFFIN FANS FOR EQUIPMENT COOLING 

These fans are pulled out from 
used computers. But carefully 
cleaned by ultrasonic cleaner 
All tn "like-new" condition. 
Size 4 11/16" x 1-1/2" x 
4 11/16" 
MODEL MF505 
$9,50 EACH 






FLUORESCENT LIGHT DRIVER KIT 

12V DC POWERED 
Lights up 8—1 5 Watt Fluo- 
rescent Light Tubes. Ideal 
for camper, outdoor, auto 
or boat. Kit includes high 
voltage coll. power transistor, 
h e at sin k. all other electronic 
parts and PC Board, light 
$6,50 Per Kit tube not included 1 




PRESS-A-LIGHT SELF 
GENERATED FLASHLIGHT 

Never worry about battery, EXCLUSIVE! $3. 9 5 ea. 

because It has none! Easy to 

carry in pocket and handy to s*~^ 

use. Ideal for erne rge n cy 1 Igh t 

It generates its own electricity 

by squeezing grip lever Put 

one in your car, boat, camper 

or home You may need 

some time! !—■*■ ~" w Model F-179 




Ho FCC license 

required 
OUR PRICE 

$49.50 

ADDITIONAL 
MICROPHONE 
(TRANSMITTER) 

AVAILABLE 
ATS2S.0GEACH 




MtJRA WMS-49 



CRYSTAL 
CONTROLLED 
WIRELESS 
MICROPHONE 
SYSTEM 
Transmitter FET mic for flat 30 
a-^18 KHz response extra con- 
trolled 49MHz AM Band for drifts 
free performance 100 MW 
output (range approx 1 . -unite) 
for reliable long range 
transmission. Powered by 
a W radio battery {in- 
cluded) 

Receiver: Extra controlled 
locks on 49MHz trans- 
mitter signal 
With on panel 
VU meter 



mtmlEors the signal strength from the microphone, Stan- 
dard phone jackoullet connection loa PA or other phone 
input 9V battery included This professional set is ideal for 
on stage, in field, church, in house or outdoor use. 



SUPER FM WIRELESS MIC KIT- 
MARK 111 

This new designed circuit uses high 
FEQ. FET transistors with 2 stages 
pre amp Transmits FM Range (88' 
120 MHz} up to 2 blocks away and 
with the ultra sensitive condensor 
microphone that comes with the 
^Tj -ffr~~ kit, allows you to pickupany sound 

within IS ft awayl Kit includes all 
electron ir. pans. OSC coils, and 
P.C Board. Power supply 9V DC 
FMC105 $11.50 PER KIT 



Jpk 



WEM-36 FM WIRELESS MICROPHONE 

TEET MODEL WEM-36 is a factory assembled FM 
wireless microphone powered by two AA size batteries 
Transmits in the range of 88-1 OS MHz with 3 transistor 
circuits to meet with F.C.C. pan 15 regulations. Element is 
built in a plastic tube type case with an omni-directconal 
electret condenser microphone unit By using a standard 
FM radio, signal can be heard anywhere on a one-acre lot 
Sound quality was judged "very good." 



MODEL WEM-36 



$16.50 EACH 



WHISTLE ACTIVATED SWITCH BOARD 

All boards are pie-assembled and tested. Your whistle to 
Its FET condenser microphone from a distance, as faT as 
30 feet away (sensitivity can be easily adjusted) will turn 
the switch on. then match your whistle to it again, then it 
turns off. Ideal for remote control toys, electrical appliance 
such as lights, coffee pots. TV. Hi-Fi. radio or other 
projects Unit works on 9V D-C. 



MODEL 968 

$4.50 EACH 




4% 



ULTRASONIC 
SWITCH KIT 



Kit includes the Ultra Sonic Transducers. 2 PC Boards lor 
transmitter and receiver. All electronic parts and instruc. 
lions . Easy to bu lid and a lot o 1 uses such as remote con Iro I 
lor TV. garage door, alarm system or counter. Unit 
operates by 9-12 DC $15.50 



ELECTRONIC SWITCH KIT 



CONDENSER TYPE 

Touch On Touch Off 

uses 7473 l.C. and 

12V relay 



$5.50 each 




I MODEL FIH-3000 


k SPECIAL 
PRICE! 
ONLY 

$15.50 PER KIT 
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B ^HH Pten* Crdm *££«plid hi V*» v MC OHS.V NO C O D .'3l=«» hfivi 10-T fcten thu Sal 

12603 CRENSHAW BLVD.. HAWTHORNE. CA 9Q250 
PHONE (213) 973-1921 • (213] £79-5162 
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ft QUALITY parts at * 
* DISCOUNT PRICES! * 



4PDT PR.MTED 
CIRCUIT 12 VDC 



14 pin sty}* 
3 amp contact* 
BRAND NEW 
P.O. Mount 
$2.75 EA. 



DPDT RELAY 

ARC-MAT 12 VDC 
HL2-P-DC12VDC 

compact lira 

10 imp contact* 
PC- mount 

$3.00 each 



4PDT RELAY 

• 14 pin I I , r 

■ iinjssiii.:'! 

- 34 f on 4 c W 

- HJiKJbuUullf Itilld 

S1.70 EACH 

ir: » :■ ! i- tJi i - i ! .i ■; r 
L AAGE QUANTITIES AVAIIA B L I 
SOCKETS FOfl fltLAV 5PC uc" 



TRANSFORMERS 



120 volt 
primaries 



» 



S VOLTS at ISO M Si 25 

IS V.C.T. it SOOmk 12.50 
15.5 V. at 3 AMPS (6.50 
18 VOLTS all AMP S4.50 
25. 2 VCTat 2.8 AMPS5 50 



440/230 TO HO VOLT 
TRANSFORMER 

SOLA « MTIBZIOO 

-440 or 220 volts 
to 1 10 voJta 
Ralad 100 VA 
$ 1 S.OO 




KEY SWITCH 

S.R.S.T. 

RATES 4 AMPS 
US VOLTS 
$ 3.50 EA. 



MINI SIZE 
BUZZERS 

l)4 to 3volta75*«« 
WITH WIRE LEADS 

llj£ts 3 vol la 75«M 

WITH PIN TERMINALS 

S. 3 to 7 vol ti 

WITH PIN TERMINALS 
750 WaCtl 



COMPUTER 

GRADE 
CAPACITOR 

1,700 mfd. 1 SO VDC 
2 1/2 "oia x 4 lit' S2.00 
3,600 mfd. 
40VDC STOP 

1 5/6" oi a, x J' 
6,400 mfd. 
60VDC ii 

I !/lVl( 1/4 

11,500 mid- 18VOC S1.5Q 

I 3/»"oi* X 3 1/4*»ioh 

20,000 mfd. 25 VDC 

DIA. X 3;" HI SK $2.00 






22,000 mfd. 25 VOC 
"-■ X 2 1/2*-io., $2.50 



22,000 mfd.40VDf 

2" DIA. X 6" HIGH £3jQQ. 

4SOO0mtd.25VDC 

!" DIA. X V HIGH $3 50 

52,0Q0mfd.15VDC 
l'.i«Xilfi'..«. $3.00 
72,000 mid. 15 VDC 

2" O IA. X V HIGH ffi.SO 

CLAW PS TO FIT GAPAClTDBS SOr .J 



. SEND FOR OUR NEIV M 
e ©.' 40 PAGE CATALOG ¥* e 



TYPE N 
CONNECTOR 

r.lNC5 UG526 e/u 
FITS RG55, RG58, 
•SIM, Kfil<t2, RG22S 
SOLDER TYPE> 
S1.7S EACH 
10 lot (1300 



RFI 
LINE FILTER 

a. tor Una to Una 

f**-^-'. A lino to o round 
[jiuW^IWH auppraaaion 
£53*3? CORCOM » IOKB 

i *5jfc*aT Rated- ID amp 
115:250 v 50-400 M 

S 3.75 ea. 10 lot 135.00 



SUPER SMALL 
PHOTO- FLASH 

170 MFD 330 VOLT 
1 W* 7*" 
2for$1.50 
10 for $7.00 




L.E.D. 

STANDARD JUMBO 
DIFFUSED 

REB 10 FOR SI. SO 
GREEN It) FOR S2.00 
YELLOW 10 FOR SI. 00 

FLASHER LED >'\ 

5 VOLT OPERATION 
JUMBO SIZE 
2 FOR SI. 70 

Bl POLAR 

2 FOR SI. 70 

SUB MINI LED 



.078" X .OflB" 
20mA at 1.75V 
10 FOR SI, 00 
20D FOP. ilfi.OD 
TI TY PRICES AVAILABLE 



750 MFD 330 V 
PHOTO FLASH 

2" HIGH X (?Sfe 

i !/u" oia, r^an 

S1.2S EACH -*-"" 

ID FOR SI 1, 00 U^M 



*S PEC1AL I! * 

10 MEG POTS 

4 lor $.1.00 
10 lor S2.00 

100 lor 

$15.00 



2"CHA. iVlVDC 

BUZZER SPECIAL 

50* each 

10 lor SJ-OO 
100 lor $35.00 
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2" ALLIGATOR CLIPS 

7 clips for $1.00 

1O0 clip* lor $12.00 

SOOclipj for $50.00 




CANNON XLR 
CONNECTOR 

3 PRC*S 

CHASSIS MOUNT 

CONNECTOR 
$2.00 EACH" 
10 lor $18.00 



RECHAROABLE 

SEALED 
LEAD -ACID 
BATTERIES 




VOLTS SAMfVHn 
% X Z X <% IN 

S 10.00 

« VOLTS 7'teAI»p/ 

•4% X 2 X 1% IN. ttn 

S 12.50 



«! 



ALL CLCCTROflKS CORP 



905 S. Vermont Ave. 
PO BOX 20406 
Los Angeles, Calil. 90006 
(213)300-8000 

Mon. - Ft i- Saturday 
9AM-5PM 10AM-3PM 



■ OuJfllitiH Limilir* 

<Hin i>df ■ 4iC '->j 

■ Add S 2 &0 
5H . [ir.nq i,l, L 

• CjM Ft-tv ArJ0&- 

• Promcil S" Offing 

2 W 



KNAPP ELECTRONIC PARTS 



Modutec Meter 



100 ua.# 600 ohm I.R. 



2V I 3" 

5 3.95 



Jumbo LEDS 

^9 red diffused 
1lV ! 1.Q0 
100/»8.00 



Power One 

5v. 6AMP power supply 



reg. 5% accuracy 



S 23.5Q 



Micro Switches 

mini OMRON SS5 w/lever 

micro switch #62 *- V3 
cherry E23 _ _a 



CD 



.49 

or 
] a ttrjfr«T 

'3.50 



Voltage Regulator 
ideal for battery charging 

^SP 13,7 V. 

TO-3 • 3AM P s 1.09 



Circuit Breakers 

auto reset 



■^»=--= .39 

sealed glass or 

iw 10/20 « 10/ s 3.50 



SEND FOR 

FREE 
CATALOG 



C 



Capacitor 

L. 5200mf25v. 

— f .49 



Dip Tantalum Caps 



{tipped and solid 

100 @3* 

es. 10. Ifi. S3.33. 47.@c 

22 65 <& in, 

1 5.3.3 4 7.6:8 (BIB* 

15© 20V 

47 &S 15.2 2 33.4? $ @ 35* 

22 54. 1 (S- bdv 






.25 



Mura Cordless 
Telephone System 

AS is 

cornplete 



.. 



S199 95 Retail 



§43.50 



Dip Switch 

_^^. 5 posit . .89 

i^? 6 99 

*1.09 



Low Profile 
Dip Sockets 

Hp,n . , . ....17 

iflpin ... ia ,Wm*.29 

lapin .... . J2 W/W..3] 

2.1 pin IB or 10/Sl 00 

*10p(n ,. ." 50 

•13 flip n«, IBorTO/Si CKQ 

EDOeCOMMECTOflS 

1530 prni AMP edge CQfin 

gold w/w 83 
36-'?2pm dcuble vrmchestvr 

edge gold ST 52 35 
■10 '80 pin wi n c hej'pr' 

g&la* *52« 



5 Way Binding Posts 



^ 



.23 



Popular Transistors 



f 



2N2221QA TO 39 ., . i S 100 
ECS12B TO 38 ... 79 

ECG123APTOTH . ,.. 4-S1 00 

ECG15& TO IB 4/11 00 

ECGl-30 TO 3 79 

ECG129TO220 79 

2M3232 Oi" 2M3BOr TO 92&S1 00 



Relays 

Pottor/Brumfteld 

KH-SeiOlStf^OPDT 
or 

Dunn Reed 

MRflSiAlQS ?4v &PST 




Game Boards 

EC Games by Milton Bradley, 
Simon .Computer Perfect, Comp. 
M1nd, Starsound, 
BARGAIM COLLECTION! 

1DM PERFECTJ 0/$2.95 



Mini Solid State 
Buzzer 

I2v. 



.98 



Magnacratt 
Dip Relays 



SPST ... NO 5, 6 12. 2*v 

SPDT.... N ° 

DPDT 

DPDT . , only 5. lZv.. , , . 
Ideal lor TTL or CMOS 

*1.99 or 10/ s 14.95 



Toggle Switches 



SPST 79 

SPDT morn eanlarofl. 99 
SPDT . . center oil . . . 99 

SPDT 99 

SPDT ...I0AMP...1.19 
DPDT 1.95 

DPDT ..=anl«rDlI..2.09 

3PDT 1.95 

4PDT 1.95 



H.J. Knapp of Florida Inc. 

4750 96th St. N. St. Petersburg, Florida 33708 




CIRCLE 25 ON FREE INFORMATION CARD 



CIRCLE 19 ON FREE INFORMATION CARD 



Radio 
/hack 



Builders! Start Your Holiday 
Project At The Shack Near You 



DC Circuits Books and Audio Course q to A Converter 




I ' With Data 

DAC801. Produces varying output 
voltages up to 20V p-p with 8-bit input. 
Works with ail logic families, 
276-1791 4.49 



449 

NEW! 



*■• Save *3* 



Both 

Books for 

1Q88 



Developed for Radio Shack by 

Texas Instruments Learning Center 

H DC Circuits Volume I. Introduction to electricity, voltage, Ohm's 
law, parallel circuits and more. Fully illustrated. 460 pages. 

62-2019 6.95 

II DC Circuits Volume II. Voltage dividers, capacitors, inductors and 

more. Illustrated. 508 pages. 62-2020 6.95 

E3 DC Circuits Audio Learning Package. Six standard cassettes for 
use with Volumes i and II above. 62-2401 29,95 



Semiconductor 

Reference 

Guide 

299 
NEW! 

1982 Edition. Complete data on 
Shack* ICs and discrete devices, 
plus over 82,000 substitution listings 
276-4005 2.99 




A to D Converter 



fffi 



059 

■Pin Wl 

NEW! 



8- Pin With Data 



TL507. Converts analog processes to 
digital signals — up to 1000 operations 
per second. PL technology. 
276-1789 a I 2,59 



VtoF, FtoVIC 



14-Pln 
With Data 

NEW! 



W^ 



[49 



Ideal tor Modems 
And Tone Decoders W 

9400. Converts input voltage to pro- 
portional frequency or vice versa. Lin- 
earity: 0.05%. Works up to 100 kHz. 
Single or dual supply. 
276-1790 3.49 



SPST Switch With 
1 LED Indicator 

\l Rated ^go 

^U 5 Amps! if f aa 



' LED in Handle 
Glows When "On" 

• Ideal for Use 
In Vehicles 

Heavy-duty toggle requires a Vn" 
mounting hole. 12VDC use only. 
275-680 2.99 



■P 



Magnet Wire 



Set of 
3 Spools 




Ideal for coils and chokes. 40 ft. of 
22-gauge, 75 ft. of 26-ga., 200 ft. 
of 30-ga. 
278-1345 3-Spool Set/4.49 



Wiring Aids 

m 

V1 69 





Set of 2 



Set of 10 



H Spiral Wrap, Neatly bundles 
wiring. 5 ft. clear, 5 ft. black. 

278-1638 Set, 2.19 

A Universal Cable Clip. Accepts 
wire up to W dia. Self adhesive, 
278-1639 Set of 10,1,69 



10.7 MHz IF Filter 




Full-Spec Device 



SFE10.THA5-A. For updating FM IFs, 
CB to 10-meter FM conversions, 
more. In/out Z: 330 ohms. Bandwidth: 
280 KH; at 3 dB down points. 
272-13111 Pkg. 2/1.99 



100k-a Joystick 




Micro Test Clips 



SPST DIP Switch 



Mini 12VDC Buzzer 



For Video Games, 
RC Vehicles and 
Microcomputers 

/1 95 



Two linear taper controls with one 

removable V'-long shaft. 

271-1705 4,95 




Fits 16-Pin 
DIP Socket 



NEW! 



149 Pk 9- 
I of 2 



Spring-action, 1 V^-Iong. Ideal for 
testing on high-density boards. 
One red, one black. 
270-370 Set, 1.49 





With 

Leads 



1 



69 



8-Posttlon. For digital or low- 
current uses. 275-1301 1.99 



Small enough to hide, loud 
enough to get attention! 1 Ma" mtg. 
centers. 273-055 1.69 



'Designer" Box 
NEW! 



t* 



State Inside for Two ^95 
4¥axZ' PC Boards £ 

Modem two-tone styling, easy-to- 
work end panels. 2Vix5x5Vi:' 
270-218 7.95 



Direct-Etch 
Transfers 




Quiet AC Fan 

15 95 



With Instructions 



Just rub circles, strips, and pads 
onto PC board and you're ready to 
etch! Set of four sheets. 
276-1577 Set, 2,49 




Q 



Diecast 
Venturl 
Delivers Up 
To 70 CFM 



Ideal for power supplies, com- 
puters, Flam rigs. 4%x4%xV4" 
273-241 15.95 



Tri-Color LED 
-139 

Ideal Status 
Indicator! 



Glows red on DC, green 
on reverse DC, yellow 
on AC1 T-1 Vi size. 2.2V 

at 25 mllliamps. 
276-035 1.39 
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Retail prices may vary at individual stores and dealers 



Season's Greetings to All of You 
From All of Us at Radio Shack! 



Radio /hack 

A DIVISION OF TANDY CORPORATION ■ FORT WORTH, TEXAS 76102 
OVER SOCK) LOCATIONS IN 53 COUNTRIES 



CIRCLE 7 ON FREE INFORMATION CARD 



> P=^COMPUTEH 
^/raODUCTS 
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V-1000 

Vista 

"V-DRIVE" 

THE LAST WORD IN 8" 
FLOPPT-OISK ENCLOSURES I 

TH* VBTA V^IOOO FLOPPT DISK OHiVE SUBSYSTEM I 
4} MnHHH ■* marai Mi *n"r mn-tx Am pEetturq Jrt nu«1 • **■: I 

^nJLMi»lto^ShVl!qA«*dMit>rit-rt«HWWtlVI>nb*Sbqgi I 



DISCOUNT PRICES 
CIHiET .....♦>., 

CMMET ■** Ifi vgk M a-*** llttudne E«v mnty 1 r. A 



1,95 TRS-80/APPLE $24.95 

MEMORY EXPANSION KITS 
4116'5. 16K BOO/250 ns.) 

lGK Specify Computer RAM 

' " Call For Volume Piicing ■■"■'« 



<& 



CENTRONICS PRINTER 

Model T37 

I * Cenfronica^iin-.nlFtO Drinler 
* The737ha»ff*jifyti(nng. Ch*ch 

and compare ifcs iodIu'c:. 
■ New kw prcc $335,00 



Foa TRSSCPMODEL I, 
PMC BC. ZENITH H89, 
S-100, etc. 
ONLY 31 (Pea. 
MODEL V-801, 
80 TRACKS, SS 
ONLY 425°° ea. 

2 DRIVE CABLE. . 2B.B5 4 DRIVE CABLE 39.IS 




#MOSTEK MK4015 
4K Dynamic RAM 

I ' Refresh while supply lasts only .49" 
Pin equivalent lo MK*10£? e>:cep1 has 1 ms. 



^an*** 



S-100 WW 
$2.99 each 



FIRST QUALITY AT SURPLUS PRICE 



2708 EPROMS 

PRIME-450 Ns. 
8 for $29.95 




4K STATIC RAM SELL-OFF 



TTTTTTTTT 



Zllog 6104-4 



Same as TMS 4044 oul designed specifically 

for Z-SO baaed systems. This is fuel-spec 
4Kx> HAM. 450 Ns. 

While supply lasts S1.49 each. 



SPECIAL PURCHASE 

S59.95 Limited Supply $59.95 

■6K A 1=iii RAM Boards. Fully Populated as is. 



{ s&* 



FLOPPY DISK DRIVES 



* Double DSniitv 

ACP LOW PRICE S569.95 



Tendon. TMlOCM 5 

MPI B51-SV. 40 lr. 

ShgoarlSA-HMS 1 .' 

Snugirl BQQ/S01 H 9". . . 

SKihwii 8#iligart CeiMbehble Maim FOi>1 2G-9D 

PEnSCIMpdel 277 Dual.. 

MPl B92 j.*' Duil 

WAHGcVSiEMF.N5 82 

MPI 91 DoLr-Ola T«ck PtttKJT Sirhji* 914*, W Tr#ckj 
MPI 9? Cenola T'Ufk DaniMy Double Sade, ltd TV*;* 



8400 MICROMODULE n " 



MOO* 

»M 
5G01 
9C02 
MOJ 
9604 
9005 
9610 
«il 

9613 

BG1S 
BAIT 
9620. 
9472 

9(52? 
W2* 



9E5G 

9*103 

96702 



5"vgi* Boar cr Mtcrocomputiir 

Advanced Single BO Comp leSOQI 

>4 Skri Hoihrj! ferml 

-j'ci Ciig* 

6 SJci W^ino. Board 

'-■;-*ci- Subpi* 

DC I "pur Power Sj-?Iy 

Udj-iy PtaEd Boa^l 

*fl(h PrJift Memory Modiilff 

(Miffed Utility Pfoiq Board 

32K EPP-Om.ram Kfpdvi-e 

EPHOM P™*arTwnir>j Head 

IE Channel Pariihat i,-0 Module 

Senal'ParaUal I/O Uk,k 

ISH Stale RAM Module 4 "Giii. 

32H Slil^ RAM 4SOni 

31- 1 *: Sialic RAM 2QCins 

Cl'O EMr-i-iv 

Muli-ole Programmable tiien 

9 Channot Dup e< S*ni.l L O Mpd 

Mia-hoen] Tape GantteK** 

12132 \'Q W-sdJul* 

CenlBCr CkMure Mrjdule 

LffJfidP uiATEO qoaROs iAim l.anaEUei 



32K STATIC RAM BOARD 

2 or 4 MHz Expandable uses 21 14L's 
S^100 

16K4HH;Kll .1M.« 
16K4MHIA4T -217.95 
.-:• '■■ ■ l- Kji . . . 2B9 95 
32K4MHiA17 33B 00 

Bar* Board 3D r J\> 

Bare Bd. *jsI1 pari* 
ir>-,5mfln- . ,,99.95 



NEW! from Zilog 



2-S CPU comea with 
Tiny Baslp & debug 

programon the P.C, 




BIPOLAR CPU SALE 

Signettcs 8 x 300 8 bit CPU 
While stock lasts 14.95 ea. 



UV "Eprom" Eraser 

. Model UV*>11E «A9.flS 

elds <i Eorom's. af a nrne 
I Ssckod liry 4b yHiijrs 
exflp-ience 
Modal S-S2T. . »25.O0 

Rj l.V jUitifi „V inrJu^lnal ModPl 




HDN-LINEftB SYSTEMS. INC. /fife 

TOOCH4-reST 20_ 

DIGITAL »_„_„ 

MULTIMSTEfl $319 !S 






BECKMAN 
DIGITAL MULTIMETERS 

TECH 300 Dipjtat hflu I ti me ter . ..... J*110 

TECH 310 Digital Mukimew St40 

. TECH 330 Digital Multimewr *IS9 

r*ff\ VC-2D1 Vinvl Carrv«noCa» . $10 

L >^\ DC-202 Deluse Carrying Cssb $24 

Y)\ HV-2T1 High Vol log* Pfobt *3S 

Ti-ARP-221 WP Pro&t S35 

X5"^Ct-331 ACCorfentClirflp S42 

DL-241 Dtlxu«T«t Lead Kit *V0 

TL-24Z Squar* Ten Leadj *B 



INTERSYSTEMS 

The Prefsnod S-100 Box 
The new Series II CPU acard features e 4 
MHz Z-S0A CPU and lull-feature from 
panel. 20-slol actively terminaiad molher. 

board, with 25 amp pewer supply (50/60 Hz 
operation, Incl. 68 cfrn fan). 
DPS-1, List $1795 




SYSTEM 2A 
With ZS0A CPU 

MHe. 64K RAM, no Board, 20 slots, (rant 
panel, double denslly disk conlroller 
board. Full 1-year warranty. 

List $3795 acp Price $2995 




INTRO 
PRICING 
$1099.00 



39tOO 
395 CO 

■:'::■:■:■ 

374 00 
350 CO 



PCSM3A I, 
\ Tnc»g/.'F«C(i.or! Feid 30 

PCSWiACiainlo^ PC BfJ?3A Pointer 4! 

ja-iMtwiA) High Riteiuiibrt 

Grcnn Marinor . 24 

JC IMJDHtAjHlflftflrMo.gtlCfl 
I C=lDrMo.rMtDr*in(30lfliWJi1 11* 

I PC.909i'AflCBg«i*tiar 

I JC-lM?0MlAJCOICrMfifli!tir II 

BaiieLarifuagaLeiiflingautda 
I PC 6COt.* thiitiinnpurer Pclrrenrji; Mjinuj' 
I PCM13At'0'Jn,tUieraM:*ftg*l 
| PCiliiAOualO-i* UEtr iMaihu*! 



RETAIL STORES OPEN MON-SAT 

STOflE-1: 1310-8' E Cd.nger, Sania Ana. CA M705- StiowrofMirt Retail ' 

STOflE *2: 542 W. Trimtilr Road, San Jdh. CA 95131 • <-»0bi 94ft JOH? 

^'Retail prices may wary. 



FIHST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 

1. Pl*OVen Quality Factory tested products only, /^§TT^\ 

2. Guaranteed Satisfaction ( 4 7 i/ 
Call For Special School Discounts x?9.95 



MICROPROCESSORS 



Z&X< lebHaflMb 


icep-rx 


ZSO01 1D E«I9«X 


lelOO 


:w 


.0.45 


ZBOA . . 


1J« 


i !! .::::■.-, 




2<W.>. 


I9» 


CD EHJ2 


9^5 


BO»A. . 


4 75 


MflflJ4-*MMi- 


i4 9a 






ffiXH-' 


[J a; 


2WI 


990 


3K1A 


14 91 


iMJ 44M S-jc«f v.;.e 


39 95 


TMS'fiv»OJ!L 


49 U 


CPifiOo 


tf 95 


C405 


9*5 


ft»fA 


less 


IM61M 


39 9) 






C!ccn J0J.II-? 


1P95 


BflOiTP 


17 93 


*334 


l"1« 


eoas 


19 95 


IHSM73N 


2-1 » 


5745 


4995 


area 


fin 95 


MM 

e&sa 


37.99 

■69 91 



2 5MHi 
4 MH; 
2^MHi 



1295 
75 
1293 
2995 
3141 
2**5 

»4Q 
31*5 

39 40 
3191 

..3940 



3080/ Q08S SUPPORT 



H55.B'MI.<Q 
1754 I'D w.11 Epf em . 
1302 Cvn PlmConl . 
13Ci'T+SlJ6Ci*^Sar 
92i2 5>ti.''e 
l2t4PnoMylm 
9215 l.iC- ,'.■ 

93-34-4 HMHUQ 
ftJiflBviO'vf 
oTJO Bii* C'.M-' 
922J Sy» Conlrfil 
5235 Sifi Cont 
A243 hO E . r- 
|.JHAr,P..Cwim 
5211 Prog O 
5213 i - i Timer 
9261 Preg llO 
fl25' P'og DMA 
fiJiSPiec mi 
9275CPTCunlrgllar 
927* Prcg Keyboard 



24 95 
54 91 

34 9o 

35! 
2T5 

5 21 
S.TBr 
2 91 

9T5 

i»i 

2 91 
. 450 

S« 
9.50 

is n 

12.91 

ex 

1591 
15*5 

45*5 

if. a 5 



flftOOiUPPOftTCMIP* 


9510129 > 5 Rtm 


*T5 


ma 




9521 


950 


HSPrieriiyim 


1075 


et34-i s-\2'itm.T 


.19 91 


H5i5inDiiS»5CPTCQrl 


2-3*5 


B547 Color CRT 


39.95 


5910 *CJ* 


499 


999? gVitiAdt peer 


S96 


«990 Medam 


1099 


rs62 UOduUtOii 


H 99 


597M •OUH105C 


3591 


5971 




:;:■: u.i Driver 




MCU4M 


E*fiS 


99047 


24 99 


aooa support chips 


9520 PiA 


7*0 


9522 MiHI . . . 


11 95 


OiX-WJ QQ3.&H 005 


2i«4 


9932 


19.91 


9111 


19 91 



BIPOLAR PROMS 

Wt do 

Cu9lorn ProgrammlnQ 

mtmamovri&m . , .n& 

.SES^ii.ilJJlTl . . .13 95 
a!Si2i-iai67*9»3;3i^:TS 4 25 
92fll2UtfOT4Sa97ir2&9i40C i 25 

B2SiZB.5flaS74M8JflMs^TS * 25 

aasiaw»tfT4547g- rsiaxfloc 5 50 
msmvmitoiSRri 995 

9ZS ' J7.7*S573 Kix4)T3 . . 12.99 
UleldttWHUTe: Mb^TBtUQ 

923 '.47/7*8472 (5l2*e}TS.. .12.95 
74B47i.e)09[29ext]ra 7.95 

MOS PROMS 

27H iJXkJiTS .99.95 

f73J^<if.T9 19.95 

27 WW fl.iv (DtbeYTa . . .9.95 

TMS2719. -5V. 12V 17.95 

2755 itf iiqOMii . ... JJfl 

27» (IKHJJ i.TS 

27-M i5Wr.il SJ9 

1702A 5 75 

MKIS20JAO .1450 

MW5364Q 995 

CHARAGTIII QIH. 



25T3031 i,5-,1 u:fi- 

2513-ADW3.i:SVlUr**r 
MCM»7iaAK.I Skilled 
MCw5*74i[>Miin Symbal 
MCM19750 i.-:pi-.i Conlral 



950 

10.95 
14 95 
129-5 
13 45 
13.45 



STATIC RAMS 
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IH 


111 
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31 HL<Hnl (Wt.) 
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■WMaoOn 
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r« 
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fuoaix n 


1291 






1101 


191 


1 71 




Pj>IM*431.43r>,< 


LUl 


a-:i 




ea is i it 1 1 r.v"', 


7 91 


^ 91 


'» 


2i i f Law *m> i>; 5"jve D 94 


Ml 


eoi 


■9413 






• TVJ 



ADVANCED SUPPORT 

AM95 i 1 *'■' * Pi ;:e i :-:■■ 1 75 09 

9112 jVh*i ProcwKir 1750O 

95 1 3 Ln* Tirvng 7995 

AM91i 7 OMA CenlnrjalBT 1* 93 

AM91i 9 J- „f 1 j.ji tniaaruvt 1 S 9"i. 

Z-a0 9UPPORTCHIPS 

2*>PlCi 

ZBOCTC 

Z50A-CTC 4 MHi 

ZIO-OK'A 25 MHi 

ZWA-DWA AOMHi 

2fJC'SiCu 2 5 Mm 

;s-.+ -S-C-.J 40 mm; 

XB0-5IC,'l 23 MHi 

::>■.;■■■.' 4d.MHi 

;4J-E.3^ 2 5 MHi 
2A.3-SiC-2 4 0MHZ 



DVNAMIC RAMS 



4lt&4l.15 IfiKilli :'!,-■; 
Sc I bl 3 4 16'i I(J0 N» 
^lSeKilSPmi 
*SKal" ■ MIIAni 
4069 4H ■ 1i|f Am. 
•0H4KJ MlaPvnl 



2.4e 

2<*a 

?49 



ffit 



5H1 

1270 

1 J '-J 



. I flf! ftnt 

(l|1BP«irtJPD4« 
•« RAMS "»9 

" tin nc ^ 
ST9.95 9m 



SOCKETS 




JPWI 


| W-* HhHI J Lrv.i 




Ln- Prtt SclU.-r.,! 










"5 
19 


)-• 






19 


20 










24 


49 








39 




*■ 






34 








24 


31 


9b 






19 




1 ia 






24 


M 


124 


199 








14{] 


ias 








ZERO INSERTION FORCE 




!■•• '*".-';■ Jil'.- I'tJ.' i-tl-.r ','.-. ,■. 





LED READOUTS 



OL7H 
DL7117 
PN034T 
fHOMl 

FW»»-?.09i W. r. 
l*0Kr<U£i H» r, 



f>" taraj* 

CwnC 
emlj 



H* Ebw cam L.tM, 



iW 



"la: iiHini 
N#M(J-JiJj-. W Kh r>« 



XltNlHi 
VH]H2 

XIAJCC 

X«»M 

UWI1 
UH1M7 
1AJ1 M|) 

u*xt> 



I*: "ad C«V> tMaV J^-i V 

Me M CCTAKatrlrtE* 

J*H Iff (vOtJi'jn!' 

J>9 naal Cs^- Luxor '^rr >" 

SB frat* Caan ft&t tarn ft 

He Cw C*™.jLqe,i.,i[# 

303 Owi CsaXMCrLLrtilF 

aje iw njrtr. dnwr tfigi 

)» If*. CtaawirmrjA- kft > 

KO YAM Cvaaa iA5* .tn V 

S» rate- fl*«>*H.i«lw 

Kg rptn Con- tiMor iV/4 [ir 



IC SPECIAL PURCHASE 



0250994^ RjrTl 

0?eMJi Octal Dtlirar 
0ACS5ZX D<A COfi*. 
MC16»HISpwdA>CI 
WC4JJ2SSDA 
MC10U5 18*1 EC L flam 
MKJSSB'FBCPU 
MKM5JSL4llcMr»ml.'Q 
£>N75i» 46 79MM 

MCl02iu 59 79M05 

8.MJ3* .71 74157 

LM710CN .29 74161 

(.M711CN .29 74C7J 

iCm *:^i PrjKflien SiepWucif 
•CM 7207 CicilJiler Cori)rei:#r ... 

S**-*n 0«>:id«- C?vnir 7209 

MCl4433P3' t O4.I JuO C£-^*-"« f 
ICL Bji 1 Vgttaoi AaltaaraC* 

LM laiOHG.-eunrjFarflC 
LM 2900K QuH Avnpa^r 

LHSjirHFraq (avanCarfiir- 
AT-J-MM 4^ dfl-l OMM 
AY-J..3507 40MMi OVM 
V-EM 4953 M^i'if S<wM< OqlKlsx 
27S09 32 x 9 Prpm nw 55001 
U-Lhr Z003A 7 Cnannel D^f 
MCM 1 4505 54 lii 5-H ^ flirr. 
MCC 10O3 (UN 25! Cwc Cbuptar. .. 
ZP' 1 - ?.J OpiG CAueXw 

l>1 5045 CMOS SWilOi DBST. 

u"A 3045 Trarti. Ajt« 

TniJ02AUAfllT „.,. 

MK1C47 Ok". Mem 6M1 flao 

5314 TV Ch Dw Cafciitt 

eoeoABB>r,cpu 

.-.-:-. v.". -i ry •'.;■ 

UM5250/VPO 4 1 l^Ca 1 07rTM3 A*** 

4fai Dj*ians«?2 PirtRAA* ,. 

IMKW/VPD 4Mj-4Q27/20Mi;Mk 4i?M.- 

4KK1 " 



24 45 

9*5 

7*5 

295 

9* 

195 

3rl00 

3J1P0 

.450 



50 



l«6tV|«n 

LHJ23K 
MC1972. 
MM 52A1-4 A Q 2*5 COM 4027 



LMM7 
LM 4559 

pc 4 lie 

RC413r 



UARTS/0AUD RATE 



BM 



591 
*91 

24 93 



Trrie02Bi3v IJVi 

ntiinnii^i 13V) 

AT5lQI4A/16S2«5Jai^ 

ATJ.lO'5A,'iSl3,iVi 

IMS402 

IM9409 

eaaotisftt 

'O ." *:-::, 

SALE TR14729 9.*S 

MC144I1 | 1a9 

*7H 1455 

WD '9*1 ■-,.,., 

COM 5015 1991 

1MS5210 1 6-95 

KEYBOARD ENCODERS 
AT5'2379 IJ75 

AV5-J6O0. >i75 



VERBATIM DISKETTES 

tOO*. CERTIFIED ERROR FFEE£l 

• U lUCU HrMIU JHIIT> imtU-UHl I ■ 

rm KSfiiFnaN n»ct 9onrj 

32501 Soii **;=•<« IPS 61 r^ {39H 

miC 1 M-svi^taf,-. 929H 

S»'l« 1t<iM'iiH Vtm*t SI94J 

>> III iriU[K9MLllE4llTT'|M(lE HHt 

P." KMI lEUHUfaEIT VH 

37791 Jdr£nwJ IR^M rt i»M 

JJ 7-14 10 r»s# njnj MS ifsw pK J2 75 

W-1i IlKja-fl^V^nw,,, j ?H 

• 44 fMEU HH1LE tWt OHKE WIIUTT Bl 

H40I Sdl UttUri in 45D WPl 32 ttt*3 

55019 'C 'ib «rt EA-SF Wa^Ku U*S5 

350-1* li'tmMirf Mr/J' ***** 

• r IHStElllKllltliTlU 

P29K SI ijil i-iflt CW.M, J7419 jjj jo 

™« J2Hjas^vr>*frj>«] n» 

►tj*W c 1 j><i qmm Ovvr 17-jja u K 

rUU CI S«f 1 D9JH 50M Oaaaf (jp,,,, j^ D j« K 

VOLUME DEALER PfllClHG AVAILABLE 
W£ ALSO aTTCCK DV&p.^ -C ALL 



FLOPPY DISK I/O 



I .Vi -01 5 IMT-'bce* 

175! Cm* F-cp?r 

1 791 -01 DVJ>J Fa»OT 

l79102DualFlbfipj. . 
I7B3DD.. DSFIm-w 
I797DO. OSFlowV 
i69i Data 5*pi 1 j ie- 

2HJ.Clrcla.Gtn 



24 95 
29*9 
»*9 
14 95 

.44 95 
54.93 
1545 
111 "5 



FLOPPY CHIP SET 



S79.95/set 



1B»1 
2143 



A/D CONVERTERS 

9700 B bl EKimp. 

9701 lflMOurr 
9703 B b> TS 
940a We" w Frea Cor' 
97W 2J'i Oflrl BCD 
M05L9 5 d' 
'«L!i 9 bl 

h Die* 



1 -a so 
2200 

laun 



34r 



OACOl D 
DACOfl 



DAC100 995 

TVCHIPS/SOUHD 

AVJB50C-1 eGarrteiuTW 4« 

AVJ5&14 Cmor Conifcrlef 799 

Ar36503- 1 flendrra Oinne 5 *9 

4rMe>M- " Wiooswi Girrve 9 50 

Arggwr-t 5r.Dorr^, Gjin^ ai>& 

AT3ai10SeuraiiG«>naTf3r1er lj/ifS 

&N ? r].4 V 1 1 Scur-d ij* rw,-j'j>* 395, 

rVaWSoVS I TV &afrh QtJi a 95 

MWTJ59 PrtBafcw 39S 



LM.1! 



344 



MM 57 ^to N5C Colo Vi 9 85 

UU57104 Obch Gen 975 

MlflModulair> 29*5 

WAVEFORM GEN. 

50 J8 r - l ■■■ ; I i.t Gan 4 50 

MC40241VCO 295 

LMSBIVCO '91 

S^Cfl FuKlh^iGcnarl'Dr Q 25 

SHIFT REGISTERS 



2504V 

2S0TV. 

241 TV 

2534V 

2525 

2527 

2129 

2129 

2434 

3347 



149 



MM40DH 40 
MM5059H- 2*5 
MM305Orl 295 
25TQA 3 91 

2*47 4T/5 

4 95 



335-1 



7 '!'.< 



599 EM09 



3357 5*5 

9403 24 99 

991 



CTS DIPSW ITCHES 
C1S206-2 « 75 CTS206-7 I 75 
CIS306-4 175 CTS2054 195 
CTSJOS'S 175 CT52O0-9 1 94- 
CT320«-9 1 75 CTS20C-I0 1 43 

CONNECTORS |QOLD] 

OB25P |fiS32l2l 3 2J5 

09^53 Fatrriati 3 75 

Head 1 25 

5*1 w/riood, SUIe- -*:•>-. 

22/44 W/W. &T. R*i 2 95 

4J.giS WW. 5YT MOT « 50 

SO- 1 CO S-l CO Conrecle/ WAjr 4 95 

SO'lOoS-iOC'Ciwir^flo'si,'! 395 

NAKED PC 



S-1DO Sola d (J^rd 

BoaoACPy 

32K5UT- HAl.1 ;;n- 
9K E pot 1 2 7M| 
27CAI2716 e»em 
AaCPPrar^fie 



334 91 
34 93 

39 95 
34 95 
3491 
2295 

32 3d 
Vector BtKH 11 llatHH 2895 
AC P EiUKdar aWCmvi 1589 

i3 Sta Mollapaajird iWUC? 32 03 
9 £>d MaEr»erBoir« (HMQ 2993 
BSirrf Mother |Ha^!.-.diL>4l 54 93 

r»j»i ■■enr ShWj,uiT> »95 

S L00IAV3-491 Of Sound 6J. _J4 85 
Apple SounrJ Bd 24*5 



^^. PRINTERS 
^ . - J EPSON 

MX* t495.0q 

MX-SOFT 595.00 

MX-1M 6H0D 

MX. 70 ....... 4»CC 



Ctn l*afliEi T3* . . . . 

vinav-aoa^Scpa . 

tV9DQKS9«4 

Mal.t-L I ji 

tUt*6*a 9W0.55V-1 
BmialllOOMST . . . 



..799.09 
1495 0* 

.17*4.00 
1995.00 
1450 03 
549 00 



-aaaar^ 7 

s 



TERMINALS 



91 2C 
92K 
950C 



AddS Vletvpoinl . 
AnuexOmieo 40 
S*roe ICjuJO . . . 
IG135 

K3140 . ,. 



*7» 
454B 
1*95 



114900 



(SANYO 

MONITORS 



■pajaaafJ YW1W»9"HW 

m ^ m rf Silt ■-•■•'•■ 1 58 95 

OMMi2l2'EVW 2MCK) 

0M5ll2 12"Gra)io 249.04 

DMS313 13'Coirjf 415 09 

NECGrein 2M.CO 

AM D£ Ki IE EDFJX Vidao 1D91 «9 00 
AMOEK/LEEDEX 13 " Cold? 399 00 
AMKEK;LEEOEX Ij'flraaf, iTSM 



T¥HII9jl UH en«c»L M.C VISA, 

AMEX C&. t* COD. COO riaquirei 

3S/S 0r»4i| CjHMije t>de'« F«Mi+ 
■^-.■yS4eap,r*l*ui Cile Ftveajn cty 
US. Fundi Ofder 5, pAjnj,. rnaH w 
TWX MINI kflJM 51000 Pteej* n- 

ClUBt TI*}J f<n> ■.a.svjaf and j:03^e Ifc} 

SAPPING USA«dd520Cl^rjjJ 
2 K» For Hirljbc* >dd 30« fV idi*- 
tav*| tte Fgr p* add 7CK I* Ada- 
loruu Ita FOHEIGH Add i&S ihs- 
pog end hArajL^q COO'tlil br>e^r'4 
Nc4 r<Hpena>i}le l» rypo« Sonne 
iImtb evbaaKl CO &"oi U4 We «*■ 
■f nr« lagnt ta *mt qrjanhC-ia, 101714 



Fteliw pacing may ywy Irem Mm 
CfSer Wa latOn* 1he rofit lo aufr 
tl^uH tian^tavzlufer 



Direct Order Lines: (714) 558-8813 
(800) 85 4-8230 or (800) 854-8241 



FOB INTERNATIONAL OFD6HS; 
I3I0E. Edingej l/14| 95306U4 
SanlaAna.CA92705 TWX: 9 10-^95-1565 



riDCl F rv fMd CDCET lkJCnDlIATlHM.1 O At3>lt 



7400 



SN 7*00.4 

SN7403H 
SN7<*0*H 
SN7J05N 
£^'f.'-M.', 
SrJ?-07H 
BH740SN 
SN74D9N 
9N7410N 
SN7J11M 

sn t-41 ah 

SM7413M 
SN7414N 

5N74t6N 
SW7417H 

£N7*20N 

SN7421N 
SN7422N 
SH7423M 

SN7425N 
SN7426H 
SN7427N 
SN?4J3N 
SN7430N 
SN7+32N 
SN7437N 
SN743AN 

SN7440N 
SN7441M 
SN7442H 
SN7443N 
$N/44*M 
SN744SH 
5N74443N 
SN7447N 
3N744QN 
SN74S0N 
SH7451N 
SN7453N 
5N7494N 
sn;'.ie.3 , 1 

SU7460N 
SN7470N 
5N7472N 

5N7473N 
SM7474N 

SN7475N 
SM7476H 

sntjwn 

SN74Bcrr 

SN7482N 
SN74&3N 
SM74&5H 
SN7*3$N 
SN7489N 
SN749QN 
5N74&1N 
SH743IH 
SN7493N 
SN7494N 
SN7495N 
5N7496N 
SN7497N 
SH74 1»N 
SN74107N 
SN74109N 
5M74116N 
SN74121N 
SN7412JN 



22 
22 



-23 

.39 
M 



.22 

20 
Ml 



20 
.40 
23 



.19 



.flfl 
,95 
.79 
.79 
.95 
.79 
IS 



.20 
.23 
.29 
.29 



-&5 
,35 

1.75 



.43 

A5 



290 
1-20 



SN74l£3hJ 
SN741Z5M 

SN7412&N 
5H7412EUJ 
SN74132M 
SN74136W 
SN74.39N 
SN74141N 
5N74142N 
SN74I43N 
SN74U4N 
SN74l45hl 
SN74147N 
SN74t4BN 
SN74tMN 
SN74151N 
SN74152N 
SN74153N 
SN74154N 
SN74155N 
SN745WN 
SN74157N 
SN7415HN 
5N74t60N 
SN74181N 
SN741G2N 
BN741S3N 
5N74t$4N 
SN74J65N 
SN74TMN 
5N74167N 
$N74l70iM 
SM74t72N 
&N74t73N 
SN74174N 
BN74170N 
5N74U8N 
SN74177N 
SN74179N 
SN741SON 
SM74TS1N 
SI4741&ZN 
8N741B4H 
SN74r8SN 
SN7-H35N 
5M74TSSN 
SM741WN 
SM74>91S 
SN74t9ZN 
SN74193N 
SN74104N 
SM74195N 
£M74.%N 
SN74T9?N 
SN74t&BN 
SN74MBN 
SN74221N 
SN74251N 
SM74273N 
SN74279N 
SN742S3N 
SN742S4N 
SN742fl5N 
8N742NN 
SN742*5N 
SN743G5N 
SN743C6N 
5N743G7N 
SH74368N 
SN74390N 
SM74393N 
SM744&0M 



CMOS 



C0400) 

CD4001 
CD400? 
CD4O0B 
CD400T 

CD4008 
CD40O9 

CD4A10 
CD40U 
C04012 
CD4013 
CD401J 
COA015 
004016 
CCM017 
CD401H 
CD4019 
CCMOJO 

ccwat 

CtHOK 
C&«H3 
CD4024 
CD4D25 

co<nr 

CDtDU 
CCMCH9 

CLM&30 
CD4031 
CD«B2 

CD403I 
CD10J5 
CLU0O7 
CD4EM0 
CMCM1 
CU4WI 
CD4W3 
CD4044 
CD4CM6 
CD4047 
CD<W8 
CD4Q49 
CD40S0 
CD40S1 
CD4052 
CD4053 
CD40SS 
CD40NS 
CD4059 
COAOM 
CD40M 
C04069 
C040TO 
CD4071 
CD4072 
OCWIJ73 
CO4076 
C0«71 
CLM077 
CD407S 
CM081 
CJMOK 
CDJ0S5 
WWW 
C0J03J 
C04W4 



1.05 
-2S 



.35 
.25 
.*S 
1.39 
1.15 
.55 
1.19 
S9 
.45 
1.10 
1.19 
1.15 
29 



.« 
1.29 
.45 
3.25 
1.15 
3.25 
.95 
1.95 
1.29 
1-25 
.95 
.95 
.55 
1.75 
1-25 



1.10 
1.10 
3.95 
2.9S 
9.25 
1.30 
,75 
.35 
.49 
.35 
.35 
.35 
.35 
1.29 



.35 
.35 

1.95 
2.95 



C 04093 

CD4039 

MC14403 

WC14409 

MC144KS 

WC14412 

MC14415 

MC14419 

004501 

C045M 

CD4503 

CD4505 

004505 

004507 

C04SM 

CO4510 

004511 

004512 

004515 

004516 

C04515 

CO4520 

004555 

004556 

C045&5 

74CO0 

74C02 

74C04 

74O06 

74C1D 

74C14 

74C20 

74O30 

74C32 

74C42 

74C4H 

74C73 

74G74 

74065 

74C9D 

74C90 

74C93 

74CS5 

74C107 

740161 

74C154 

74C157 

740160 

740161 

740163 

740164 

74C173 

740174 

740175 

740192 

74C193 

740195 

74C240 

740244 

74CJ73 

74C374 

74C922 

74C923 

MMIOCM 

MMS0C97 



n 

2.9S 

2.5-3 
.62 
1 .'j!, 
1.20 
1.09 
.67 
17 
.67 
1.19 



.69 

1.65 

as 

N 



67 

a? 

1.20 



.-..75 
,79 



.75 

1 ■}!. 

.75 
1.76 

.75 
2JS 

2.25 
9J9S 

;3 00 
1.15 
1.16 
.65 



.65 
.65 

1 39 



.96 
1 09 
.76 
i 40 
3.90 
3.90 
1 25 
.95 
69 
JOB 
XS 

m 

ISO 

1 u 



2.29 
2.25 
12.96 
12.95 
12.95 
12.95 
9.95 
4.95 
.39 
1.65 
.69 
B.95 
.75 
.95 
3.75 
1.19 
1.19 
1.39 
2.75 
1.46 
1.39 
125 
4.95 
.99 
£26 
.35 
.35 
J5 
J5 
J5 
.72 
.35 
J5 
.99 
1.35 
1.69 



1.76 
5.9S 
1.19 
1.19 
1.49 
1.19 
2.19 
3.50 
2.10 
1J55 
155 
1.65 
1.55 
1.35 
1.35 
1.35 
1.18 
1.55 
155 
2.19 
2.19 
2.39 
2.39 
5.39 
5,65 
1,50 
1.26 



74LSO0N 

74LS01N 

74LS02N 

74LSD3M 

74LS04N 

74L505N 

74LS06N 

74LS091 

74LS10N 

74L511H 

74L512N 

74L313N 

74LS14N 

74LS15N 

74L520N 

74LS21M 

74LS22H 

74LS26N 

74L327N 

71L52BN 

74LS30H 

74LS32N 

74LS33N 

74LS37N 

74LS36N 

74LS40N 

74LS42N 

7ALS47N 

74LS4BN 

74L551N 

74LS54N 

74LS55N 

74LS73N 

74LS74H 

fiLS75N 

74LS76N 

741.E76N 

74LS63AM 

74LS85N 

74LS86N 

74LS90N 

74LS92N 

74LS93N 

74LS95N 

74LS93N 

74LS107N 

74LS109M 

74LS112N 

74LS113N 

74LS114N 

74LS122N 

74LS123N 

74LS124N 

74LSI25N 

74LSIJ6N 

74LS132N 

74LS136H 

74LS13BN 

74LS139H 

74LS145M 

74LE146N 

74LS151 N 

74LS153N 

74LS154K 

74LS155M 

74US156M 

74LS157N 

74LS158H 

74LS160N' 

74LS161M 

74LS1G2N 



74LS00 



74LS1&4W 
74LS165N 
74LSie6N 
74LE168N 
74LE169N 
74LS170N 
74LS173N 
74LS174N 
74LS175N 
74LS161M 
74L5190N 
T4LS191N 
74LS192N 
74LS193N 
74LS194N 
74LS195N 
74L.5195N 
74LS187N 
74LS221 N 
74L3240N 
74LS241 N 
74LS242N 
74LS243N 
74LS244M 
74LS245H 
74LS247H 
74LS24BN 
74LS249N 
74LS251N 
74LS253N 
74LS257N 
74LS35BN 
74LS259H 
74LS260N 
74LS261N 
711S2&&N 
74LS273N 
74LS215N 
74LS279N 
74LE233N 
74LS290N 
74LS293W 
741S295N 
71LS255N 
74LS324N 
74LS347N 
74LS349N 
74LS352N 
74LS353N 
74LS383N 
74LS355M 
74LS366N 
74LS367N 
74L53S3N 
74LS373N 
74LS374N 
74LS375N 
J4LS377N 
74LS385N 
74LS3BSN 
74US390N 
74LS393M 
74LS395N 
74LS399N 
74LS424N 

74LseeaN 

74US670N 

61L59SKI 

61LE96N 

H1LS97N 

Q1LS93N 



2.46 
1.15 
1.15 

1.99 



2.20 

1.15 

1.15 

99 

.98 
1.15 



.59 
1.16 



1.69 
1.49 
2.20 
1.10 
1.10 
1.19 
1.40 



175 
4.40 



.99 
1.10 
1.19 
1.76 
1.95 
1.95 
1.19 
1.19 
1.49 

.69 



.69 
1.95 
1.95 

.55 
1.95 
1.95 
1.70 
2.35 
2.95 
1.75 
229 
1,89 




r4LS103N 1.05 



LINEAR 



78H05 5.95 

7EHD6 1.4S) 

78M.G, 1.4& 

LM105H .99 

LMiOSAH 2.&S 
LM30DH .79 

LMWlCWm JO 
LM304H .90 

IM345H m 

LM306K 3.25 
LM3G7CWJH r 29 

LM309K 1.49 
LM310CN 1.25 
IM311IXWH .39 
LH012H 1.75 
LM317T 1.?0 

LMStiSCNflH 1.AB 
LH319N^H 1J5 
LM320KXX* 1.35 
LH320T-XX- 1.39 
LM320H-XX- 1.25 
LM323K 4.95 
LM324N .95 

Lhr1337K 5.95 

LM33SK 6,95 
LM339N ,95 

LW340K-XX' 1.75 
LW340T-XX* 1.25 
LM340H-XX* U5 



LM344H 

W348N 

LM350K 

LM35&CN 

LM360N 

LM372N 

LM376S 

LM377N 



1SS 
1.20 
5.60 

.ee 

M9 

M05 
3.75 
2.75 



L^aaOCNi'M 1..25 






LM3A1N 

LM333T 

LW3A5N 

I.'.I3-!7H 

LA1390N 

NE531V7T 

NE555V 

ME556M 

NE591T 

KE555NIH 

NE567VJH 

NE592N 

LM702H 

LU799NIH 

LM710N^H 

LM711N/H 

LM715N 

LM723NIH 

L^47^3NW 

LM739N 

LW741CN/H 



1.79 
1.95 
l 38 
1.40 

1.95 
3.75 
M 

m 

1995 
1.25 
1.75 
1.50 
2.75 
.99 



-39 

1 95 

65 

59 

i Ij 

.33 

LM741CN.14 .19 
LM747NIH .76 
LW748NM 39 
LW7C0CN 2.95 
LW13lOh 1.90 
M0 1130 1.95 
M0 1350 1-95 



MCI 353 
LM1414N 

LM1456CWM 

ucusaN 

M014&9N 
LM1496N 
LM1556N 
LM1820N 
LU1350N 
LM1SS9N 
LM2111N 
LM2900N 
LM29D1 N 
LM2917H 
CA3013T 
0A30I8T 
0*3021 T 
CA3023T 
GA3G35T 
CA303BT 
CA304ON 
LM3053N 
CA3059N 
CA3060H 
CA3062N 
L143065N 
CA3060T 
CA30S1N 
CA30S2N 
OA30S3N 
CA3066N 
GA3C.VJN 
CA3096N 
0A3O97N 

CA3140T 
CA3145N 

0A315OT 
CA3190N 
CA3410N 
MC3423M 
MC3460M 
SQ3524N 
CA35MN 
LM3900N 
LU3B06N 
LH8JMMIN 
LM3914N 
tM3915N 
LM3916N 
F1C4131K 
RC4136N 
RCJ'5 1 f, 
HC41B4TK 

ULN2001 

ULN20O3 

6N75450H 

SM75451M 

St,/'j«2l. 

SN75454M 
SN75491S 
5N7&492N 
BN794aiN 

SH75494N 

1L4140N 

TL.495CP 



3SC 
2.95 
Z.1B 

i.o: 

3.49 

3 S3 
2.75 
1^9 
\2» 
1.49 
5 i'! 
3.19 
■' 95 
1.48 
1 29 
1 19 
i r/i 
1.55 

,80 
2,99 
3.49 
■ SI 
', 20 
1.19 
1.49 
i 19 
1.00 

.59 
1.49 
395 
3 30 
0.00 

.59 
1.19 

.33 
3.75 
00 

70 
ML. 

1 13 
3 73 
4.95 
Bv40 
l.M 
150 

.59 



RETAIL STORES OPEN MON SAT 

STORE"! I mii *i | | in, .■,,,.■ ■,. .i.i., a,-,., i A ■ i. .■,'([', \i 

SlORE ■ 2 S4J riifliblr (laid, Sin Jaw, CA livil - JAOS) ^b-voiD 

*'Bcl.ail prices may vary. 



AEMV1NCED 

COMPUTER 
'RODUCTS 



» 7235 GrapftLCi Plg)1er > . .t795M 

J 16K Memory Modiu-e- 230.00 

> & 1/4" Cual Maalur Flax Disk Drive. 21QO0O 
i 5 1/4" Single Master Flex Disc Orwe t295 00 

* Personalrty Modulo 700 C» 

s ftOM Orewer 40 00 

!* PloHer.'Printnr HOM ,. .... ..13O0O 

» InpuUOittpul ROM 280 00 

" WqUik ROM 130 00 

> Sena " IntHrfici [RS-232C] 350.! 

HP-83 S1055. 
HP-41E Powtnlul. Yil Eny 1o Un 

* Ti>r MP-41 cprnmunicaEBS wilh 
HP 4 i-CV you in Wei At waii r- numbefs 

I» You cm cuatumiza Iho HF^I to 
your own d(rergri 
• Pfagririmrng n Ful and iisy 
* Cantmuoui Memory itv«i 
everything 
* Optional Prmpritreli allow you 
10 expand capabilities 
m»-41 Syatent I 388 00 

HP-41 System II 675 00 

HP-41CV HP-Card Reader 17ft » 

^375.0fi HP-Opticat Warvd 1050O 

HP-tic HP-PiDtter/Pemier Slew 

S9S Qfj HP-Quad FiA^ B5 00 



ippkz computer ^C 

Sales and Service ^r^ZSL- 

Apple II® 64K 

: ^S Maxi-System 

* DiaJ; II w/controller 

• Apple ii w/48K Call for more pricing! 
Total Value $2719°° your price $2229 00 

save'- For Pascal System add $425°° 



«oppte H hardware clearance up to 25% off 



rilijt i . c- '- _ - ,-!■!■ -i. ; :j'. i I 



*t>:ai-jjDc-iiY 

"■:-H:-i:!.Ii:'i:iii 

U,;.;i5'l lf*:Hp.-n-(( 
1S.U MO S*IUL Pli'iHil <l 
tCaAjfnchrwtNl^MOASn 

nsTipiui * 



- w - MINI MOVER-S 

^erW* ROBOTIC ARM 

4^H ^^K 

• Automation or .^H^B. ^B 
Rotnrtlrj Ag a em Li :y ^^M ^B Vff 

n ^BJ ■■r *| 

flobcllc Prlclpio-a ^^^^^^ A 

• AitlliciaL lntellgenc« E ?■ p-or i m#n Ls ^ 
» CorflpUler Afl anrj Games 

$1695 00 



Afnbute Sartvutr* Kk TRS-M 

wrAppltcaliflnB Mlhull .. . 
AMtieal lor.iu'Fierifflnca Wamm 



539" 

SIS" 




California Computer Systensa 2200 

SUPER S-100 BUY! 

> ',2 Sis: Milnfrmme 

• 64 bynimlc PAM 

• CPW™ 2-2: 

• z-so CPU 4 MHz vriScrlsl io 

• Double Denilty Dlftk Control l«r 

' Interface lo Vista V-1Q00 Chassis 

SPECIAL PACKAGE PRICE - ft0Q 0Q 
FOR COMPLETE SYSTEM *o"* 

With (2) ShugiM Double Density 

Floppys mounted. add 1495.°° 



KICI-OOpi-oi' 



1J4M 

.9MG0 

:»«i 
IHH 
1 11 HI 

1»« 

M.M 

iteeq 

l»M 
iHH 
xaoD 

lTb<H 

J»« 
znoi 



■asce 

<l« i 

MM 



H*a CanE^n.11 rVinlitr W). 



A»»ni»kll 

a ^i : i LirguiDi C j- J 

'»Ij' «. P-m'i.-ii'i.-iJ 

ixliflirflOUCirtJ 

C*H FiwViMiyliiihM'il 



I OnvllWS K»M Si" Can 

i Cor™i»u"h<i'iiJPin Cal 1 

I C*hv,h C*"!iH*!!-h?- Call 

i CanwiMirro* . ciU 

, JiCKKwaiwait-: . 



1T4H 
l»H 

M9K 

M» 
(HH 

I»M 

■H» 



MW hl-ir 



^pppto/// T P t;i 





New fcappta software 




Profo Clips 

ia-i*.tci<[- pc-14 i *: 

!*?-!' -Clp PC-1S I 4! 



<fl 



Proto Boards 



1595 PB-1Q4 i*M 

sflCO P&2Q3 9' DO 

11 DO PQ-2C1* 14DO0 

«M P&203ArJM laflOO 
4400 



Novation 



AUTO-CAT 

Automatic Answer 
Direct Connect 
0-300 Band 

List 279" 
acp24S" 

p«T« List 198" 

AniworOrisinalB ACP169 00 

D-CAT™ 

direct Connect 
0-300 Band. 




VlalCSlc— NiJvV Better Thpn Ever tM.OG 
Vistplol — Gnph your 

Visicalc Worksheets 
ViailtendLiViai piol — VJrt p lol 

■A/Tr unO Analysis 
Vfsidex— Th* Ultimate 

DfiMS V,r.i.:.il-: Compatiblo 
Visiterm— Comrnucucale 

W/Othar Systems. 
BPI Ganaral Ladjfdr 
BPl Accounts Recetwiible 
BPI Invnnlory 

Stockftlfl inventory Sysi am 
Irilslcry InvanLory SysloiTi 
Micfocom Microc&urier 
M'crocom t.'ifclolcgrjp'-, 
Accounting Plus II BizPk^. 
Stoneware DB Uaslei 



140.00 
23&.0O 

219.00 
203.QO 

299.CC 
293.00 
299 00 



223.00 
229.00 
1250 CO 

1ft9.D0 



Stoneware U1im>P*.g (For afio^ &9.00 



ACS BASIC ACCOUNTING SYSTEM, Total 
accounting system includes GrL. AiR u AjP. 
!'■-■ , |;Cll aaa.OQ New 



Buy Si 

System 
and 

Save 



We only o(fsr Apple 
CPM software which 
has been evaluated 
by our sollware stafr. 

WQROSTAR-Thifl Esnchmar ► or 

Wordproccsaing software /equites, Z-W 
£ &0x24 243.00 

VTS-SQ CP^M-Word processor has no 
screen menus uses new Keycaps, 
(supplied] lo display Key functions, 

319.00 New 
hAAIL-MERGE-A Wordslar Enhance- 
ment Pfcg allows terni'letter oenara- 
LiOn &. Chained printing 1S9.00 

SPELLGUAHD-Wtll fKoorroed Wordstar 
s. VTS^co Ttx.i tries against an 
Bxpand&bie 20.000 word dictionary 

tes.oo 

SUPER SORT-Will son, merge, A 
perform record selection on your 
CP.-M Data Fucs 1^9,00 

FORTRA 80-Sy Microsdl 195 00 

COBOL SO By Microsoll 749,00 



Breakthru in Apple II* Mass Storage! 

Vista A800 Quad^ Density DMA 8" Disk 
Controller 



* 




■ UKH 



Model ■•■''.•''. 



iv$595 00 



| Special Complete Subsystem Offer | 

• V1000 w/two Qume Datatrack 8 • Cable, ready to rjn 

• A80Q Apple II 8" Disk Controller 

Total Value $2939°° your price$2495°° 



* 



Rock««ll Sin 9 le Board 
Computers 



it*. 

^TOTALSVS 



Alf. J 00 v...'AK 470 00 

SA BASIC BOM M.00 
, ^K ASSEMBLER POM 84.M 

I POWER SUPPLY M.S5 

ENCLOSURE ti.9i 

TOTAL SYSTEM WJ4K 8CT.O0 

SYNERTEitSYM-l 23S.00 

SDZ-flO STARTER KFT S67.00 

S »M STAflTE B Kl T A JT 450.0O 

SDSBC10OZ-B0AAT SET 00 

SDSeC!00Z-8OAST 309.00 

RCACOSMACVIP 1WD0 

CBOMEWCOZ-SOSBC 449 00 



AATAR1" soo & 400 

-\ Personal Computer System 
ATARI 800 $79900 
ATARI 400 $375 00 

ATARI SOO Includoi: Computer Console. BASIC Long. Cartridge, BASIC 
Language Programming Manual. 800 Operator's Manual w/ Notebook, 
,6K RAM Module, Power Supply TV Switch Soil 

hrt»to* Rwf[w 94tG i»"S 

!i;D,;: fj',.f 4»00 i*^'-*-Kt iSK i*M f*V*J. 

^{10 iHHllMlHX 






RN fVtWl k irr»nr< 

MM Lrtut CaiKi E^vs 

«-M tec Hfnxzt 

i4M VtVKVil 



y>r. 

HB 
tifjl 

MM 
MM 



It W Urtr. m :o. ■ 






P.O. Box 1 7329 Irvine, Calif. 92713 

Direct Order Lines: (7t4) 558-8813 

(800) 854-8230 or (8O0) 854-8241 



CIRCLE B ON FREE INFORMATION CARD 



DRIVE ITS LICENSE ■ OH MAJOR CREOH CftHP 
* IS RE QUI RE DON ALL CHECKS fWONf V OStOER 
OR CASHIER CHECK WILL FACILITATE THE 

'.ml!.'|l.:i,l .Olll! hiH! H,V,| 



□ 
m 
o 

m 

CD 

m 
io 

CO 



127 




ISSSSUaor Clock Modules 

13V DC 
AUTOMOTIVE^ 
INSTRUMENT 

CLOCK 
APPLJ CATIONS; 
» In d*ih sutoclock* 
■ Alttr nurktt au-tO/ 

• Aircraft- marina elk* 

• 12 VDC spir, fnrtru. 

• Portabla/bBttary 

powered inter urn nil. 
Fcj[j!ci:flfig^ii 0.3" Drain diiplay. Irncrn,il cryilll tlma- 
bOM. tO.&KC,/actv*ccijr. Auto. display br ign. tniti eon If ol 
logic. Ditplay color 'ilicablc to blue, blue gr con, groin & 
Yellow, Compleie - juii add iv*itchci and lorn. 

MA1Q03 Module fx»"L!dijs»Hjt.»"D). $16,95 



CLOCK MODULES 



MA 1023 
MA 1030 
MAB034 
MA10O2 
MA1010 
MA. 1035 
MA 1043 

1C2-P2C 
1 Q3-P33 



.7" H::l Dig.ial LED Clock Motlul* 

.7" Dig, L E D Al ■> m Cl ockaThormom itw 

,3" R*d DiQiCfll LEOCiKk/Timtf 

,5" Rod Digital LED Clock & Kfarm.. 

.B J ' R*Kl Digital LEDCfock 

C8A J" Digital LCD Clack 

,7" Gmn Digital LED Clack 
TRANSFORMERS 
X f Ormor f r MA 1 "23, 1 043 ft 5 03 6 M od», 3,49 
Kfonntf for MA1Q2G dock Module* 3.4ft 

X10rm*r far MAlQlO Clock Mofluitc 3.4fl 



S.9& 
1 B.e>5 
6.95 
9.S5 

IT.ftB 
8.95 



Sun Power Your Electronics! 
SOLAR CELL PANEL KIT 



Ftitwtt: 

' Oulpul: irJVDC le IWmA in Sanaa 
rJVOC, ia MOmA In P at atlel 

* Panri mi> b* eeelly £Orlri-»£led lor 
S*H« or l J * rel I* I oul 

■ Our 1 1 siq-j ■ i * Inch** of aclhre cnil 
lUffae* 

* YoRao* IkM Up a O.SY I rue nun rati 



TIM JESS folic C«ll Panel Kit contain* JO each solar ctln. On lha 
jwial board ar* pow*r lint lap* which allow tha uw 1o uhKl win g ** 

{on* yrXMgc ii ■ rlmaii Horn □ 5VDC is 1DVQC. The eppiltaiir&fta aT each 
Pinal c»n £>a lurtrro* expended by ccSfpNi-g BdrJi1iD".il piinrii in i-trni 
lor jmr* ™iuo« of m ci'jirn for mor* curnoL Tea prvmium grade 
aolercetli fjrovtd* the cur.'anl naeaauiy lev tha apara'ton or men pot- 
Eabld irinmtpr radioE. email buttery poure-rtd calielle llH plerem 
and unlimited expert man, ■ I lolar proiacli. 

JE305 $39.95 



EPROM Erasing Lamp 




-r Era«i 270B, 2716, 1702A, 5203G, S2MO, ate. 

* Ewuup to 4 chipi within 20 rninutM, 

* Maintain* constant aapoiura di stance of orva inch, 

■■ SpaciiJ ecndutflvafoam liner aliininBtai static build-up, 

* Built- tn aftiy lock to prairant UV axpoaurt. 

* Comp»ct - only 7-5/8" x 2-7 1H" x t' 

* Complete with holding (ray for 4 chip*. 
UVS-11EL HaplactmarklBulb , , , S1G.B5 

UVS-11E $79,95 



JOYS1 


riCKS 


Wm 


u 


F 


m 


p.'- 1 


i IX 



JS-5K 



JS-5K GK Llnoar Tapif Poti . . * . . . 

JS-100K 100K Lirmr Tipti Poll 

JVC .40 -'.OH (21 VidKl Csniiellai In OH 




ALLIGATOR CLIP TEST LEADS 




#ALCP (10 par pack) S2.95/pkg. 






JE215 Adjustable 
Dual Power Supply 

General Oescf.pi.ori: The JE215 h a Dual Power 
Supply with independent ud|u: tabic positive and rnjga- 
Llve output volligai. A itpsnite adjutinnent for each 
of the EuppliE* pcrjvidenhe uier unlimited applications 
for IC current v n I tag e require men is. The uppLy can 
also bg used as a generat all-purpaiB variable power 

^PP'V- FEATURES: 

* Aagijllflbl* r»guli[»d pbwir lupplin, 
Pol and nvg. 1.2VDC to lSVDC 

, * fowp Output {"BCF. njppi^l- 

S V DC & 503mA 1 QVDC* T50--.A 
12VDC9 500mA, and 
tSVDCV 175mA- 

■ T*-o, 3-t«Fn.inai adj- IC raflulaton 
wlih thermal ovarioad pre taction. 

a KajttliOk re 3 jla-rj? -loaling 

■ LED "on" Indlemcir 

* Printed Board Comirucnofl 

* '.20V AC input 

* 5il»; 3l/2'*w x Ev!/1E J 'L * 3 rr H 

JE fc 15ArJj r Putl PowerSupply Kit {it shown). . S24.9B 



m 



IPictLire not mown but ilmllar In comtructlDn to above? 

JE2Q0R*fl r Po^er Supply Kit [SVOC. lamp) ., 114.95 

JE206 Adapter BnLftO JE2M|l5,±fl ft *12V, S12,95 

WJE2TD Va^ Pwi . Sply.KJt.5-15VOC.to1-C«mp, Sia,95 



-flOSOAjnaOSOASfJPPDnT DEVICES - 

■B-V C«J 

!1? *-*ll MaUE^uiptjE 

Hi Pflarity Intsrruel Conum 

r.li aiDH«ll*nil Dl)> CHi* 

M C>Kki3>*rtnate'i'r>hr*r 

31 (LudD.I*t* 

Bl Sj.llf.--i C«-1.i-nllii,rii,i It ail 

Of Syitirn G*in|ir.ll.i 

DM I^Cx»m^ r«4|J,,rti 

Hftap AwmIikkihhji Covnm. iHMWII 

nvt. c^-nm. i^.j iusauti 

frni Jn!*nll TIITHr 
CiMfl* rrai. PtrlBhinl IrG (Pfi] 

■Tea, DMA C 3 t|i ii. 

j'rofj intiHiipt Cantr&l 
OUn I"--* CRT CuntrolEir 

DHtH "■ot K*vboir<J/CilM1tv NVt*Tf*H 

0«»> Syilen Tlmlni i:i*nnni 

DPKB* p DIE a''0|r-NU*A*l fl*-ii|-'*i 

. rr,[ B,.Dif#Ei-3*u! Hacalnr 

■ OK Di'DIEKtklTljI n.«dv«r 

DniH Od'l l-itchM pwipnifH d, iT«r 

D0UI1 Octll ULCn*a J^r o-nrjl C>-*> 

-BWM/S800 SUPPORT DEVICES - 

uewte* 

MCao*a#l 

M-CUll PinnJipril Infer, AflppiE [MCatm 

Wcltai rSicriiy ifiwrrupE Canimtlir 

UC4U9LJ wiin now rucwmeii 
vciaa AiyrtitFefievi c*mm. ab>*i*i 

(Vfitnicrieui Sjirul Diti Adiptir 

mcuu woo rrt M*a-L*io>r 

□.•lie aV9i*t« rj.,i - na. .'-'■■: )-,.! 
MICflOPROCESSOR CHIPS 

JHUKCI C*JL. |Mkil*JNj i!UH!| 

:mv(ra>ii cu |UKJneN4H'* l Hfi 

CDPlHr CPU 

lOUHdtAOC CPU^i.BHSMEf (C a TV Tir-iE.. and i) 

L1CS*«U wmji * VCIoeH (UK Dyttl. Mimery] 

r-S*H»rJ.+ mifv- »-Dil tt^Mii 

ife9*BIM-( CrU-J*S.Chlei.BL1[jail,Tl»iHA**| 

II1BBM0N4 CPU [Bf Ivtii. n^y-J 

'M5W3SN cf^-« evl<> fi AM 

INMCrlM CPU *JJaUijE MIEre NhWi U PM 



MICROPROCESSOR COMPONENTS 



l-MSf»0JL. 



CPU 
MpU-B-iit 

■SHIfT RECllTERS- 



Dull p-B,i Cvn*mK 
Qb.il 1.-0 1 Ci r i - ■ : 
VMHW DuU I4P-DI! SUM 

UMIUN Dw*| U-I.E A^uML.I«iei 

Hf-Bn OynimLf. 
MUU3IN IfW-BII Dyi 

IHh HarUtllt Dvntnic 
OIH ;;:., Il j.: 

an oehii m-mn 
I r*t**l IW-a.il Drnamic 
M!.l'r ml iiin Sm.L 

Dual JB-BI1 btilic 
Itr-IK Dvnaml« 
LBH'BIt □vmrnlE 

nwrv own m-eiE una. 

ill Sill te 

iu*v Own Hfroli ttnk 

IfHN Quiel>H.1 SiHH 

file tBull H r 

■ DATA ACOU I S I TlON 

AflK-LCN t/nlrtrui MtW* Fiiifatm 
AFW'ICJ TeuEh Tvrn Lew Jim Finer 
ei'in-lCJ Teytn Tan* Hi«n frlfirj Vilfei 
LMMC" 5u**f Cile Oe Amp 

LM1MZ CHiitinl Current atourci 

WK T+mptr*iiii i Tf|*«WCf 

'" Hira .' F E y I r n u ; Op A nu 

F-IH'. Simeie* M0I4 rMnellTlirl 

LMJBH TtfnB-C«fri*. frfat. fill. |.JpprnjC"l 

I B.I A.T- Cwn*r I f |L !_>■> 
I-Bli D/ACeri¥*rtH tMW Ldr.,) 



DATA ACQUISITION [CONTINUED] 

ADCaWCCN I Bit AjKt CuirtKlB BUCh- HiyrEL] 1 

ADCOIBJCCN I. BR A/O C«iHrti> tll-C». HultM H 

OnCHtLCN IP-Bli O^TA r«n. ui[rg c e-mir (pJtV .J 

OAClWILCni IJB.tD/A Conr. Micro. Camp. (f.KX| 1 

OAClOCLCh r>BIIO.'AC*4**rtfx(BAniJe,| I 

DACJOJILCN IS-DnoyACiin^rfeMflPA Lin.t 1 

DAC3SLCN "0-H cv* C on .*.»> run -. in. j 1 

C04KLN I C-j^nH Multlpfexir I 

AV-f-Pftl B« BAUD UART I 

RAM'S 



1IUI_ 

f:i'-: 

1IKU 

uaan 



HfelSui 

UCHatl [lyrlm : 

■ '■■■'-■■ '• ■■ Jl i - 
IWll 11 Itte 
9Ih4 ',- j r : 
MM Ilel 1 1 MOS 

iCiM..' l!Hi;<Mn. 

jnwm Eiitr.r. HDni Ufin- Pe«*i 



jr*A( iiL*Et< Mtrii Lfl- PH~,r 

mxl Static 

41KnM [MPCWri] H*'. Cryn«nti( nam 4MMUH*.-4|i 

41HHJ MK D¥".*m r. JCflni 

HMlRTJ «Hti| FHt an 

I1U »irE frteltC 

MIHial ia*. I Otnimlc F „ i v hwm 

MMlpJ BKHl DynimrE 

UnsaB^iaj nawni oynvnkt 

MMHttrf.-} itLHj l*H Dyumlt lIBni [UPCnJK-S] 
HWU9U 1A If. E)Vf.,»n| (Kwtr b« «r MJAZMU 

HMtl rt-j U.K 1JKM1 SEll'E 3»ni 

LWH M Bit RrW (li»*KJ 



i* 3U1IE 

-PROMS/EPROMS- 



thWW 



J.WA, IK UV CrMMPH AAOH 

ITS IK EP f*Q,W 

TMSZrM UK EPHOM r+v, +|V, *UV) 
JP.l!/il*Hai*lTi W cPmOM limili -ivl 

irSintm ti «k EPnou 

tTH IK EPFtOh. (WEAift [Sln|l« -1V1 

fflia MK EPRQM (rtitJtli HM4U7H] 

UB KM PHOU 

niairHiiiai 



tSUItHHIIh 



11*1 CHOW COsn Cc-lli:Lor| 

«H ILeeilr Pftd W 

Bui Tf r*W» Haelar * A QM 

I IX P ROM 

Dw 3* Mori PAOM1 Utile In Ovr ;ni! H — 

ROM '& 

'-■ '■. ;:- i- j . :*■ ,» - ii-.\- (upper ClMr 

c: i ; CAlf Prtlf antu^ : i_5-i r Cm | 

NMD5 HEAD DNLV MEMOHIES 

k*PI*P U*>tn 1 ASC 1 1 Uiirtie w^lfM ii 

HI H*P HUlii I Ukth Symapl a PiElvrei 

•iTW VhIh J Ain-14. Cenii«| Cnif, Q* n . 



COMCEjMM 



□u4IMO*Ci»tM OtIwit JJiMJp J 

□ jji MOB Cle44i mil* i jlMZ* I 

r'apLvy Uk Coinci'ir ■ 

Cornmunlutlan Cni p B 

Ml4r»rguiHF Real Tim* Cle^K < 

MKropraciiiar C«i*nul Ibli Cinch II 

r l- : i .-,.: ri i' i roi !i. Mlth HDjn MAM I 
ino Dlrt;i LCD C'lvi 

MtcrDEDHitrDlfer MlthU-OitH M.AM I 
4 DIIH.1 LED Or l¥i Mi/li Bui* lei. 

COfXNM aJ-5+l.vA-CFli-c.r rjr v.rJJfrp.npUj.l J 

-TELEPHONE/KEYBOARD CHIPS '■ 

A"-'-1-ti» Pi.." Butlen T*. ■anpr* 0l(i*r !i 

AV-l-HX n*a*rtniry Du *■ ]> 

AV44BB Chrrjl Ckki. Oenir*tiH 4 

Av-vn* Heyeaere Ee«e<i*r 1H kvyl) LI 

HDQW-f r.r/viura EnceJ** \A k«vi) 

TACSE Keyeatie n H jir n* Mn/H J 

HCEl Keyaeirrj Eicseer l» kayi] ; 

MlwUia»r* Pu ir. L(i*Eiari Puife qi*i h 

m U.Mp}r* fatnM'Key Kill* Kn.^i-4 Cncvder 4 



RADIO CONTROL CIRCUITS 





LHllKtt RC Ri 

AcdHMwI' iin»F"rW=«r .-*i *i Kli*< II W* 'llim 

w'iu i ir; i j fieat ^ *q | b^h» p»- * r vr m omr* u 

5BK1UJ* *»*aUMHlC/T«tlKLhf1l7?h| 
SHXIrM **(KMJ4jCT-r>.i>lilUi*Jihi 



JE60S PROGRAMMER 

27M/2?03 EPROM PROGRAMMER 



|-r|I^.T(Tl 

o reed the c< 



GE« EflAL APFLICAT IQHS 

i epnou s sto* * rrd mt, 

EfirHTt Jot mkrEcompulif clrEUILi 

linnfe, el * pre proa.'jmmeHj (Prt0li 

■ t» CMtpara EPrTOllej) lor 

* To arndalt a prof 

* To liOr* arogfim 

* -Three Heartta Dl4f4a<r HMUfarl: 1 LED'i ter Hex 
Karj Mtria* ia LEETa 0r\h tor Adorttt Rr«i n»f ind I 
Leb* rcr p«i* U i t i bp . moJahH 1 . Tha Ml* ~~ 
ILpgUtpr alapuri -h*. c:n!»nl al 1ha HAili r*e 

rnMin* at a ribbon a/hit fiwr. Eh* p« 

ooeinl, rupM cA**f9U« w- - 
kwfH* into MU'i with _ 
Iwellen. Stand *l on* EPfldU Proc.nr 




DU CMa, Di ■■luuuwvt or ml g mpwiM i iir ay H wi B br 

r p*n*l toal *ocbjM to Mm EPRDH HtAH dj> Eh* mi«rco*oc**jaor 

a dele Imm a n*,*lar tr> HAM't 



i rrkintial atopolng mifilfMjlat 

Ullno al: A It-Mr? HaUOHbn 

* tEDiTeai iMiaM PanH Set 



rt> a - K*y& : * rfl a li am&tf', Praeram- 

flc*-d aiien.t.1*. Tfi* Tae! S*;lH I* 

Ijrpe, Pewbt requirement!: L1SVAC, WHi. fHf- Carajucl Geek-lop aockume: fllnr 
itOTMVa CPavvllLh light tan peneta MiMHti end pMK** In moctia brOwA ats*: 3^"H 1 11 ~W 

cm'D, WMphtiba, 

Tne JHM f FROM Pn i aj UC nf iw A I CC ' rif i l mr t Ww-COfrartea iwrlvirniafi k lri^c»friefvTf/ wmoirtpi oawtf Ind ratpiaee no 
aoff w nal iftiwar m lar hJI asaradona. Tha IPROM can be pt^jim 'i u tma fnern Hie HawamnM ^trbOird ar Pn^rn a pre- 
JWpr a nnrnad IPROM ; Tha JttXt P«gr.|fnm*r **n tTmblEa * rX«Qr*rn)ed IPnQM &¥ the uu of m *>w»al RatM depeee, 

Tif***B*»Or.iN*. 1,-1*1 tai*»ii^^t<*eii vaorpriTai'iiaViVKn, 



JE60BK Kit S399.95 

J E60BA Assembled and Tested {499.95 



JE608-16K ADAPTER BOARD 

9IHEU1 CIKKfTION; FOB iT1W27M EPR0MS 

Tha J&KM-tK Ae*ow B »'d itc*yi ibt JEAM f io5'i--rjner ta tn rn«»^eri 'ct P>a MhCOanAt I^Lap MiWef a * « V» nil end: 
17H IPr\0MS - Th* adeplef prcvWat far *d<: jvj an *dP*H »w>t£h Pi>r ih* 2" tm a«d the it* ni*rt^3 Tha fi^oef p aaaW end 



129. &5 



JES04-16X Ad*pt*r Board Kit 

J E6M-U porad t I SinrJ *M#mbl*d JE6C6 IP f a r:?a ry for ada p taf -ruti! lation . 

Of tha JEoOfl-ttK AdBptor B&ird Kill 
JEoOSA 1BK Mod. A**6moWd JEWQ w/Adapia* IJEWW-lfiKI tniujtlad 



$10.00 Mm. Order - U.S. Fdryd* Only 
Calif. R*udants Add %\ Salti TtX 
Poxtaga— Add 5% plus St .50 I nmrante 



SfHec Shntv - 2 W 

Sanrf 86t Pottag* for yCrUF 

FREE t532 JAM ECO CATALOG 




PHONE 

ORDERS 

WELCOME 

(415)592-8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
13B5 SHOREVYAY ROAD, BELMONT, CA 940GZ 
12/81 PRICES SUBJECT TO CHANGE 



BOOKS 

Ka ti anal S 

3P001 lieilc.nalCMu3 0imia.rt. 

IB*D paaeal 74C, CD*K0. and KfO Corwarteri 
XOCa Pfalional Imtirfm Pate floo* . _._.._,_. 

■ t?w paowi dp, psaoco. aueoo. osiwco. hc 

TOW Nirjanej Linear Data loolt 

113711 iHkmI LM. LF r ADC, DAC. LH Seres 
VfXM JWetiDnkTSerieeB - Boent Level Cn 
XWPS P<«.:|eft*liTL| r eas,trJei*B.Mli:.. 

IBM fjaoaal T*C0,Lg.UKal, i" J " 
HH ■uT abov* pn aPQW JJ m a aat , , 
HOOt IrnanrilDaialoeaiinapagaal . 
Dlotuui l.nl*iCnrncEi»n1sJaieCa:ak.3 

Fu* otta thteti lv Intofi producti incj, t 

rrJcrDpf tjc., perorwres* h indi 
JCWiri Inifl P*rlphaiaJ Dailgn Hem 

furl data ahMn, appi. neui tor irrtri p 



AC and DC Wall Transformers 




ftrt No, 
AC 2&0 
AC S00 
AClOfJO 

AC17QD 
DVS20O 

DC 000 



Input 

H7V/G0H: 
117V/80Hr 
1 1 TV/fJfJHr 
IITV/BQHi 

117V/afJHi 
120W60HE 



t3"VAC'250mA 
12 VAC BQOmA 
12 VAC 1 amp 
9 VAC 1 ,7 an-, 
9 VDC 2O0mA 
_» VDCSOOrnA 



Prica 

14.95 
15,9 B 
$3.9 B 

ta.a B 

13.96 



CONNECTORS 



DB25P D-Suamlnittur. Plug I2.QG 

D325S D-Submlnlttur. S«ktl S3. 50 

D20410-I Scr.wLot»!Kdwr.l2JOH25S/l 1 Z/* -99 

□ B5122G Cov.r for DB25F/S S1.75 

22/4ASE P.C. Edgl 122/14 PinI S2.95 

UGSS/U HNC Plug . . . $1.76 

UGB9/U BNC jAck 13.79 

UG175/U UHF Adapt*' . $ .49 

S0239 UHF P.n.l Htep. 51 29 

PL2B8 UHF Ad.pto J1.60 

PL258 UHF Plug 11.60 

UG260/U BNC Plug S1.79 

UG1094/U BNCBiillchMj B«p S1.28 

TRS-80 
16K Conversion Kit 

Expartd your 4K TRS-B0 System tea 1&K. 
Kit corrt.i compl.t. with: 

*S oi. MM5290 IUPD11E/411S) 1SK Oyn. Rimi I'NSI 

* Docuniant.ltDn for Conversion 

TRS-16K2 'lEONE S2S.9S 

TRS-1GK3 '2BDNS 521.95 

TBS-16K4 '2S0NS S19.95 

JE610 ASCII 
Encoded Keyboard Kit 

It 

Tha JE610 ASCII K*ytx>*rd Kit can be ■ntvrt'Bmd into 
rnoit any cdrnputar ivitam, Tha kit Eomn complete 
With en InduilTial aruiia h*ybO*rd iwISlK »i»efnblv 
.S2-lF.BVf}, IC'l, *4Ck*IS r con niBCtOF. electronic comjlci- 
nonu and * douol*-Hd*d priniod wiring board. Tha 
kovbofird aia*mblv rag u dfe t tSV © iSOniA and —13V 
op 10 mA for oporatJon. Ftaturoi: SO kayi ganarai* th» 
121 charBct*'!, upper and low*r c*w ASCII tat. Fully 

bvff*r*d, TWO Wiar-ElafSna Vavs pTDVidlrd ror c.Jii^i-n 
aij|,iiciil:uii5. Ceualock tat UMper-ceieahlv Blpha CharBC- 
isri. Uilllzai a 2376 (40-pln> ancodar raadhonlv m*morv 
chlpa Output* dlractlv -so rr.pa ; i u ta wklh TTL/QTL or 
UOS logic arrty* Eaiv intarfacrng with a '•>'< n — • dip or 
18-pin eOfla connector. Staa; 3M"H x 14^"W a &VD 

JE610/DTE-AK ,'A?a u "'.?5?.:!| ...$124.95 

JtGlU Kit (, COrt-DOAaritl. (no casai. 5 79.95 

K62 iZ-Kay Kayboard [KaytaoBrd only} . , .S 34.95 

DT E - A K (c*» only — w."* 1 h x \\"\fi *x?u ■ f d i S 49 .9 5 

JE212 - Ne*it*>o 12VDC Adaptar Board Kit 
NEW!? for JEolO ASCII KEYBOARD KIT 

Prou id *i-I2v DC I rom incoming t VDC , .$9.95 

JE600 
lexadecimal Encoder Kit 

FULL G-EJT ^iHL\ 

LATCHED OUTPUT ^H M M \ 

T9-KEY KEYBOARD V ' ^"^^ \ 



Tha JE60Q Encodar Kay board Kit provldaa two taparata 
n*XBdacime,l digit* produced from wquiriliii kav antrio* 
to allow direct or oa r a mm I r.g lor B-bit micrdP ro ceieo r 
or B-bi. mtmory circuit* Thraa additional kayi ar* pro- 
vldad for u**r pparationa witn on* htwlnp a blitaPla 
output avaiiabla. Tha outputs ar* tatched and m-o n i 1 q r*ci 
with S LED ra*dout*a Atw Includad Ii a kay aniry itroba. 
FeaTuren Full S-bit iBtchod output for micfopraeaaaor 
ute. Thfaa utar-daflna kayi with an* being bictaPle 
operation, Dabounca circuit prowldad lor all 10 taya. 
fl LED ravdOuti to varify antrl**, E*iy Interfacing with 
itand*rd TB-ptn IC connector. Only tlVDC raqulrad 
for opBratlon, Slzf- 3K"H x HH r 'W x U-,"D 

JE600/DTE-HK a^Vu""^*) ...■$99.95 



icann i^:* l? K *y Hnxadac. Kayboard, CC rt rt C 
JcbOU Kit PCBDBTd4CrPantL(nor:a.*)- Sba.9b 

K19 !D-Kty Kay board (KaybOard onky) . , , . $14.95 

DTE-HK fcaw only -Jft -, Hxi"i ,l wxi¥i"D) $44.9^ 
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CIRCLE 4 ON FREE INFORMATION CARD 



I ^S!W 



7400 



SttNOON 

S.N7401N 
S ^7*?2T-r 

SNf«]N 
5N74Q4N 
5?j;*05n 
SHHBSM 

SNf40*N 
SN74QSN 
SNWW 
SNMUM 
SN7412N 
5N74I3N 
SN7414H 
SN741GN 
SMMI7N 
SNJ420N 
SN74J1N 
SN74EN 

tNHW 

ENMgM 
SHMSdN 
5N7427N 
SNHHN 
SNH3QN 
SN743IN 
SN7I37N 
5 NT* 31 N 
SN74J9N 
SN7440N 
SN7441N 
5N7442N 

SNJ«]N 

SN7444N 
SN744SN 
SN744SN 
5N7447N 
SN7441N 
SN745CN 
5N7453N 
SN7443N 
SNT444N 
SN7i»A 
5N74MN 
SNMTQN 



HUGO 
74 L SOI 

74L502 
74L5Q3 
HLSW 
74LS05 
74L5M 
74L509 
74LS10 
J*L5LJ 
74L512 
74L513 
74 LSI* 
74 LSI* 
HLS20 
7*LS21 

MLKQ 

74LS20 
74LS27 

7*i_sa 

74LS30 
74|_S32 
74LS33 
74L51? 
74LSH 
7*L£* 
T4U542 
74LS47 
74LS*I 
7*L543 
74LS51 
HLSW 
74LS44 
74L57J 
74LS74 
74LS75 
MLS7* 

WLsn 

7*lS*3 

ULSB 
7*LS*S 

74LS« 



74S00 

M so; 

HSU 

HSU 
74S06 
74500 
74509 
■J 531 
74SI1 
74SI5 
74520 

7*52? 
HSU) 
MS32 

wsa 

«5*0 
H55I 
MS4* 
74S45 
7*S74 
74SJH 
74S112 
74SI1J 
745114 



5N7472N 
5N747JN 
SNJ474N 
5H747SN 

SHH7*.N 

SHT41CIN 
3N74I2N 
5ri74*JN 

swuen 

SNMKN 

smmbn 

SN7493N 
SN7441N 
5N7492N 
SN749JN 

SNJWN 
SN7444N 
SN7«N 
SN7497N 
SN74lpQN 
5N74304N 
5N743«N 

5N741MN 
SNM116N 
SN74121N 
SN74322N 

;.■■-' -'.!.?:? j 

SM 74125 N 

5NM1KN 
SN7H3SN 
SN74141N 
SN74142N 
SNMM3N 
5N74144N 
5N74345N 
5N74147N 
SNWlttN 
5N743MN 
SSM1S1N 
SN74152N 
3N741S3N 
5N743S4N 
SN741SN 



3.24 
3.47J 

J. 43 
-7* 
1.94 
1.29 

3. a 



^BT 



SNNWN 

SN74157N 

SN7CHIN 
SNfclteN 
SNM]fiJN 
SN74]«N 
SN HltiS N 
5N7436JN 
&N743S7N 
SNJ4I70N 
SN74373N 
SN74I7JN 
SN74174N 
SN7437SN 
5N7*l]iN 
SN74SI7N 
SNHITJN 
5H74IHN 
5N7*ltlN 
5N74Et2N 
5N741MN 
SHfUlIN 

^ L . 7* I ■#,',' 

BNNJSIN 
SrM74l&N 
SM74193N 

S. L i7*L<y. L * 

5H74193N 

5M74197N 

5N7*lltN 
SN74199N 
SNH2JIN 
SN742SIN 

SN74283N 
5N742H.N 
5N 74244 N 
SN743SSN 
5-N 74)66 N 
5N7*Jfi7N 
SN74361N 
SN74393N 
SN74S3N 



74LS 



74LS92 

?*LS91 
?*L5W 
74LS9& 
74LS30T 
MLS 104 
T4U5JIJ 
M LSI Li 
HUS1U 
74LSSS 
74LS1H 
NLSB 
74LSLS 
74LSL32 
J4LS133 
7*1.5136 

74L513S 
J4LS1SI 
74LS1S3 
74L515* 
7-ILSliS. 
74LSia 
J4L5157 
74LSUI 
74L51U 
74L5JJ51 
74LS16! 
74L5U3 
74LSH-I 
74L51£i 
74L516I 
74L_51i9 
74 L S3 70 
74LSI73 
MLS374 
WLS"5 
74LS3t!l 
74LS390 
74LS1M 



L. LV 
J-tS 
3.15 
J-14 

1,15 
J r 15 

1,19 
J,19 

3.55 



74LSS4 
74L5J71 
7JLS2fl 

74LSMQ 
74LS3J 
7ILS2H 

WLS3SJ 
74US313 
NLSM 

N L2 HI 

74LS36A 
74L5373 
74LS374 
74L5375 
74L53H 
74L5S3 
74L&3» 
J4L54T3 
I1LSW 
I1L59; 



74S 



745134 
74S3J3 
74S134 
MS33S 
J45336 
74S33 
74SI» 
74S!4fl 
74SIS1 
MSI&3 
74SI57 
74SIS* 
74&1H 
745174 
745175 
74SI8 
74SIW 
745 1« 
74SI9C 
74SJ4Q 
74SJ41 
74S2U 



1-1? 
LB 
1.14 
3.34 
.7* 
3.15 
L34 
8 .34 
US 
£.94 
l-» 
IJ» 
2X> 
l.» 
1,95 
L» 



74S244 

74SS1 
74S&3 
74S»7 
7453M 
7453SO 
74SSU 
74SS7 
74S:« 
74$37J 
745S74 
74S97 
T4S473 
74S47] 
7454 7J 
MS474I 
74S4B 
MS470 
74$57] 
H4472 
74S4TJ 
7459*D 
M5MI 



CA»L0H 
CA»13H 
■C.A3EJH 
CAJOMH 
CAJQ33H 
CNttUN 



IB 
2.* 
1.3S 
L3B 
US 



CA-LINEAR 

CAJC60N 3.24 

CAJOMH |.35 

CABIN ?.«■ 

CAJOCM J.OO 

CAMtlN LU 

CA3CKN il 



CAXmH 

CAfflSN 

CA314GH 

CA3tldH 

CAJ4QJN 
CASfflN 



CO4Q00 

coigai 

CD40U 
CD40X 
CD4B7 
CD4M 
CD4QU 
CDU11 
CD40I2 
CD4DU 
CD4014 
CDit-j;- 
CD4DS« 
C&UI7 
CD4&3t 
CD4DJ? 
CC*0» 



CDtfflS 
CtilfflJ 
CD40M 



CD4035 

LCD4«0 



CD-CMOS 



C04HI 

cwm: 

CQ*M3 
CD4M4 
C04M 

CC4C47 
CD* MI 
CD4W 

CDtiei 

CDUU 
CD4ffi3 

c:-:s, 

CO40H 
CD4fl» 

CD4CU 

CDU» 

CD457] 
CD1072 
CD407) 
CD4flJ5 
CDiO/6 
CD40R 
CD4C43 
CD4«? 
CD4A1 



l.» 
2J0 



CD410S 

CD4»7 

CD* 508 

CD4&1CI 

C04411 

CD441J 

CD4514 

CD4515 

C0443A 

CD453I 

CD4S1* 

CD4420 

CP453 

CD4t;-8 

CD4SH 

CD454J 

CD44U 

CE34564 

CD45K1 

CD44I4 

C04723 

CDI724 

MC 1*403 

MC14410 

MC144H 

MC144I3 

MC344I9 

MC144JJ 

hiC14S3t 

MC1454I 



74LSSH 


1.14 


74LSE9! 


1.14 


74LSIW 


1-1S 


74LSLK 


1.14 


74LSW7 


hK 


74LS27/B 


1.19 


74LS240 


l.« 


74LS^J 


1.49 


74--S34: 


1.49 


74LSJ43 


l.» 


74L5244 




u sw 


2.96 


ML9D 


1.19 


74L5241 




74L&W 


1.19 


74LSS1 


M 


7*L52S3 


M 


74LSS7 


M 


74LSSI 


.49 



1J5 
1.29 



2.49 
2,49 
?-4» 
1,94 
1,» 



L4| 
US 
US 
US 

Ui 

?.75 



?.9S 

ia9s 

10.9S 
12.95 
12,94 
5.94 
5,95 
9.95 
9,*5 
115 
3,15 



2. n 

L3I 



1.49 
194 
!-K 
Uf 
1.79 
,i9 
1.29 
1,75 
1,79 
1.95 
2.79 

JJ-94 
2.J9 
t«9 
.75 
1,95 
L*J5 

1TJS 

n.% 

35,55 
14,94 
7,95 
15.95 
SM 
3.95 



( &hon* Shnmrn) 




At Si in cur ''Good Mzrm.iq A.Tiirirj ' 

Raplicfli the Jalap hone Ringer BalF 
with ■ SeltrctLon of 30 Familiar Tunas 



SL-B — i 

TiVian* PTM0 Will J'icl 



' Flu'n B :itt anli 

* O CtnadD 

» Colontl DOfltJr 

' V;F-Unr.i:,:ci ChltnWl 

> Wpnicjn Hit DtnCf 

■ Twlflfcto r T*i nK i» LltUe Slar 

* CfluiichUnd ll«d 



tTlCII (/flJl uriN pt*j Iftr 0f E7M f&lteirlflff iuntt: 

C»0W Ehcounmrt 
H»ppy HtlMH 



■ Wedding Mucl'- 

• Jingle Eta III 

■ Ay 10 Lung 4yni 

• Soldltri Chami 

' EUIIWA Hdtnplp* 



Ll f, el 1 Tp '.. 3 V 

Stfcr 5p*nn|«) Bannflf 

Orangct and Lwfiwti 



- I.'.C .-ir- Q - ni'2 



' Pcrr.p 4 Circumi tane* 
■ William Tel! Ovr'l.rc 
' na.,'1 T0CC«le In D '.'n-:-, 
1 Shave and a HaJrcut 
« HlLia DanuEvt Wall z 

i B GCInovn r-'s Vh 
i Ll Mariall] a |M 



un*rflW! FEATURES 

ftcpiKt* monoIonDUi !at»phona rungar Mil Eauij cor.n«1a to any Handard i»lBphbn<a Can b« uttd 
aJonoaida rtagulv phooa or »pUu a **mo1« Mn^ac eluwrwra \n tnjildmp cr cyis.Je FGC ipprovotf. Can M 
K««f fln pny |i-* ? h^» amain — *rjrld*lij* Uia > dilfrait tuna Id htontliy txWtHan phofttt 
W I c o pfoc*»iUf control r«). Ae'i-j iiad :« voluma coitiol and nanao";* luna itmd eoniifii Oprr*re? on hug 
9-voli bjC!*rl** of AC Adapt« [no! lnclud*oY 

PT030 Phone Tunes ,,•..•....'.-..,..;■..-•..., $49.95 

AD30 AC Adapter .$8.95 



r DISCRETE LEDS 



XC554R J00" rod 
XC456Q ,200" gr«r> 
XC54SV ,200" Vtllow 
XC55SC -iff" Cl«»r 

XGZZfl .3«" red 
XC22Q .JOS' 8 gr*«n 

Xcav ,joo" y#irow 

MVtOB ,170" rod 



5/ii 

4/13 
4/Sl 

srti 

4/41 
4/51 
4/Sl 



MV5G .DK" red &/$5 

XC3G9R .125" f*d 5/4| 

XC309& .124"groen *.-S: 

XC309V r |3"y*tlow 4/11 

XC5IOR .IIS" rod j-i: 

XCS2SO .ie"oraefi 4/4L 

XC525V .Il4"yoll0w 4/IL 

XC5»C .«5" cl**r 4/SS 



C,A, — Comnion Anode 

D-D. — Double Digit 
Typo Polltfity 

C.A.— rtO 
5x7 O.M,-red; 
C.C.— red 
C.A. — groan 
G,C — J'CG". 

C.A,- rad 
C-*V-r«l 

C,C,— red 
C.A. — yeHow 
C.C.— ¥*UoW 
C-A t — <orari9« 
C.A.— QfAiigo i | 
C.C. — orange 
C,A.— OT*Hge 
C.ft. annge- DD 
C.A. — orange - 1 
C.C— oronge — D D 
Ct-WWW i 1 
C.A,— orange 
C.A,— red— Do 

CC.-red DO 

C.C.— rod S 1 
CC.-er4.nge 
C. A.— orange 
C.C. 



H JOQITI'AI R 


tlyC.mo ; 


DitfuKBd Bl-Color LED 
Part No. 1-99 100+ 


XCB491 


,79 


.63 


<&» ■ 



RL-2 j S-39p3. of 3751.00 



DISPLAY LEDS 



MAN 1 
MAN 2 
MAN 3 
MAN 52 
MANS* 
MAN 71 
MAN 7! 
MAN 74 
MAN *J 
MAN U 
MAN 3*» 
MANX30 
MAN WO 
MAN 4(10 
MAN utlQ 
MAN (£34 
MA.N«*9 
MANWM 
MANU60 
MAN 5710 
MAN £74(1 
MAM 4750 
DLO30* 
OLOX7 
□ LG500 



Prico 
,270 £.94 
,J0O 4.95 



TVP" 
□LC50T 
DUOt 
DL737 

ul:;j 

OLMI 

DL?*7 

D|_7U 

DLOS47 

OLDI50 

DUUB 

FND14I 

FND3S7 

FN DM0 

FND507 

HD SP-J4U9 



S0C-77S1 

5uEE-77b£i 

55P-7303 
5QK-7M0 

an:: 

UIT-1 

MDCJJW 



PoFarltv 

C.A. green 
CC^rad 
C.A— 'red 
C.C— red 
CA,— red: 
C.A. rao 
C-C-— red 
C.A. oran-gtr 
C.C.- orano* 

C-C— t*a 

C.C. t 1 

c!c! (FNDHBJ 

CA. (FNDS10) 
C.A.— rtd 



Prie* 
144 



j600 
,400 
4M 



.too 



1,50 
].M 
1.24 



CA..n.H,D.— red 
C.CR.HD- rod .430 

4x7Nur«frrlc£RHO|,B0 a.« 

4x7NumerlCiiLHOt.4ou 2,00 

4x7Hxdc3, (M/AF) .500 J2L40 

en t>: a Xtl tto^OptO- 1 lad, J9 

F>rtaLa Xiiiicjr opta-lMJi. ,-G-i 
Optically Itpl.Trtae Driver l.» 



CCHPUTEP GRACE CAPACITORS 



i,m ih 



H.Ht 

UM 



OVEB 140 QTKE/r* VALUEt aValLAtll - Caul OH WHITE TO* VOUH "E0 UlPf MfMT 




LOW PROFILE 
(TIN) SOCKETS 



Prlfm 



Joirt sc, 
34 pin 5G 

Ifi Pin sc;: 
11 pin SG 
24 pin SG 
tt Pir. Sr> 
J6pln 5G 
40 p I n SO 



SOLOERTAIL (.GOLD) 
STANDARD 



SOLDERTAIL 
STANDARD tTIN) 



14 nln ST 
U Pin ST 

It pin ST 
24 pin 5T 
?* pin ST 
36 BJn ST 
40 pin ST 




WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 



1/4 WATT RESISTOR ASSORTMENTS -5% 



ASST. 1 54 4. 



lOOrvrr 
27 0hnr 



12 Onrr 
3JOHfT 



ISOtrnr 
39Qrin 



It OKm 22 Ohm 
41 Ohm SGOhm 



$1.95 



AS3T. 2 


Be*. 


U Ohm J2 Ohm ;00 Otirn 320 Ohm 140 Ohm 

IB Ohm 220 Ohm 270 Ohm JL)0 Ohm flt Ohm 


SOpci. 


$1.95 


A5ST- 3 


E*i. 


470Ohm4«Ohm5»OhmEQ0Ohm IK 
1.2K L4K 1.IK 2.2K 2,7K 


5Qpct 


SI. 95 



AS5T. A Sai. 



J.3K 
t.2K 



3.9 K 

lCrK 



4.JK 
I2K 



5,(K 
»4K 



pOpc*. £1.95 



ASST. E 


5*a. 


22K 
0K 


27K 

•:ai: 


33K 

UK 


3BK 
IDQK 


I30K 


50 pet 


$1.95 


asst. e 


5«a. 


JL5DK 


1»K 

470K 


23DK 
54BK 


J7Bft 
440K 


t20K 


50pc». 


51.95 


A^ST. 7 


&«. 


IM 
J.7M 


1-2WI 

3.3WI 


1-5M 
3.9M 


I.IM 

4.7M 


2.JM 
5.SM 


50-pet. 


$1.95 



ASST. SR 



Includes Resistor Assts. 1-7 (350 pes.) $10.95 ea. 



S1O.0Q Min. Order - U.S. Fundi Only 
Calif. RilidinU Add 6* S>1« Tin 
Po*i»g«-Add SK plus SI ^0 I murine* 




ameco 



ELECTRONICS 



Spec Shs.ti - 254 

Sand 864 Poilsot for /our 

FREE 1982 JAMECO CATALOG 



PHONE 

ORDERS 

WELCOME 
(415) 592 8097 



MAIL ORDER ELECTRONICS - WORLDWIDE 

1355SHOREWAY ROAD. BELMONT, CA 84002 

PRICES SUBJECT TO CHANGE 



:\ 



Pari No. Function 

7D45J PI CMOS Pfattilo-n T lm#r U.9S 

TMSEV/Klf 5topw*Lcrs Chip, XTL 34.95 

710SCPL y-i DlglE A/D (LCD D.'ivel U 91 

TiDSEV/K.f IC„ Circuit Board, Dliplty 34.95 

7L0TCPL m Dl«!( A/D (LEO Drjvo) OM 

710JEV/Klf IC, Circuit Board. Di.pijy Z9.95 

11UCPL J*i DI-jH A/O LCD DJi. HLD- It 95 

7117CPL 3--T DlffEt A/D LED DIsl HLD. 37.45 

73Q1IQR Law Biltary Volt Indicator 2.2S 

7205IPO CMOS LElD Stop witch/TI mar U,95 

J306EV/KJt- Stopwateri CHIP, XTL 1J.55 

TJKCJPE Tort* QenejretQr 5.14 

72MCEV/KH* Tone Genarator Chip, XTL 11,95 

7207AIPD Diclllatof Con-rolki t » 

7H7AEV/KH- Freq. Counter Chip. XTL 13J6 

7201IPI Satftn D-tCad* Counter 17.95 

72HIPA Clock G-enoraicr 3.55 

72I4IPO 4 Fun:. CMOS Siopwiitn CKT 33.55 

73]5SV/K)t* 4 Func. SlOpwatcri Chip, XTL 19.94 

?23*Ai J I i-Dirjl: Univ. Count«r C.A, JQJ0 

72UCIJI 4-Digir Freq, Counter C.A. 31.94 

72UDIPI l-Dlgll Froq, Counteir C.C 21.94 

72171 J I 4-Dlgi: LED Up/Down Counter 32,95 

721ICIJ3 t-Dlgtt Univ. LEO OrJvo IQ.9& 

7234IPL LCD 4 L . Digit Up COunllr DHi 11.25 

?23SAUL t-OigH UthIv. Countof 31.94 

72KAEV/KII" 5 Function Cdunt«r Cfllp, XTL 74,95 

734(1 UE CMOS Oln Prog. Tlmar/Coijnt«r 4.95 

T242LIA CMOS Dlv|rJ«-t>y-ZH RC Timer MB 

72S0UE CMOS SCO Prog. T3 mor/COU h! er 4.00 

72WFJE CMOS 3CD Proj r 7 1 rrnj r/cou n 1 et SJ3 

745S[PA CMOS 444 Tlmar (I pin} 1 4« 

7554IPD CMOS 455 Tlmar (14 pin) ;.?? 

7S11BCPA CMOS Op Attip Comparator 5MV ;.,35 

TrilJgcPA CMOS Op Amp Ext, Cmvr. SMV 2.95 

7621BCPA CMOS Dual Op Amp Comn, 3MV 3.95 

7631CCPE CMOS TrE Op Amp Corns. IDtyv 3.34 

TWlccPD cmos quad op Amp Comp. IOmv j,m 

7S42CCPD CMOS quad Op Amp Comp, LCMV 7 50 

7660CPA VoftlH Converter 2.95 

HBCCPO Waveform ■Ganarator 4.95 

&UCCPE Monolithic LogarEthmlc Amp 21.50 

tOBCCQ. SOPpm Band— GAP Vnlt Rnr, O.odo 2.40 

•311CPA Volt Rtryindlcator 2.94 



74CQ3 

74C« 
74C04 
74C0I 
74CI0 
74CI4 
74C20 
74C30 
74C42 
74C4t 
HCM 
74C 7* 
74C95 
7*C£: 

Mcii 

74C9Q 
74C93 



74C9S 
74 C 107 
74C35I 
74C1S4 
74C1S7 
74CL60 
74C1«1 
HGK 

Hen 

74 CUM 
74C171 
74C174 
74C174 
74C1S2 
74 CI 91 
MCI9S 



74C 



2.95 

3.94 
2-25 

1,W 
! CO 



1.19 
1.59 
l.« 



74C22I 


].« 


:*CH3 




74C2*4 


2.25 


74CJ7J 




74CJI74 


! S 


74C991 


74C903 


.« 


74C911 




74C912 1 




r*CSH5 


\.M 


74C917 


10.94 


74C922 


5.49 


?4C«i 




74C925 


7.50 


74C9S 


T.K, 



J0C97 



LH0002CN 
LMI0CLH 
LMLICLH 

LHMTO-OH 

TL0T1CP 

TL073CP 

TU374CN 

LHOCH2CD 

TL0I2CP 

TLOMCN 

LH3094CQ 

LM300H 

LMJWCN 

LM302H 

LM304H 

LM30&H 

E.M307CN 

LM30SCN 

LM309H 

l '. , :■::•<■■ 

LMil&CN 

LM3U/CN 

LM313H 

LMI17MP 

LMllTT 

LMJ17K 

LMJUCN 

LM319N 

LMJSK-5 

LM3MK-12 

LM320K-14 

LM320T-5 

LMJ20T,L2 

LM32GT-15 

LM323IK 

LMZ24N 

LMIcTDZ 

LM331N 

LM1MZ 

LM33SZ 

LMIJ6Z 

LMiSTT 

L MJJ7MP 

LMIttK 

LM3»N 

LM34CK4 

LM340K-12 

LM340K-1& 



LH 
til 



LINEAR 

LMJWT-5 3.24 

LM340T-32 1.34 

LMJ4QT-3S 1,34 
LrvliilP-5 .7$ 

LM341P-12 .7ft 
LMJ41P-1S .74 
LM342P-5 M 

LM342P-U M 
LM342P-34 J* 

LM341N L24 



LF»1N 

LF3S3N 

LF344N 

LF3SSN 

LMS43N 

LM259N 

LM3UMN 

LM173N 

LM]73N 

LM340-N 

LMJ41N 

L.MUJJN 

LM3I4N 

LMJKN-3 

LM3I7N 

LM3WN 

LJM3HN 

LF39IN 

LMJ99K 

TL4WCN 

TL4MCP 

NCS30A 

NE529A 

NE431H 

NE5JIH 

NEZSMH 

NE.5-HN 

NE440A 

NE544V 

LM4HN 

NE544N 

LM444N 

LM4UCN 

LM447V 

NE570N 



LM70AH ,79 

LM70JCN M 
LM709N .29 

-M.'JCU .79 

LM711N .79 

UMT33N J9 

LM713N 1.00 

LM739N 1.19 

LM741CN .34 
MC1741SCQ IJfl 
LJM747N .71 

UM74IN .49 

LM1014N 
LMH1QN 
LMI44ICIV 
LMI4UN 
LM144SN 
LM349GN 
LM 1455 V 
LM1H0N 
LM1571N 
LM1I72N 
LM1I77N4 1.24 
LMIB9N 3.20 
LMlttSN 1.75 
LM2C02T !.« 
LM2C77P :.K 
2.24 
3.24 
2.93 

LMJSO0N M 

LM3W4CN 1,25 
LM3909N 
LM3414N 

•_M»]4N 
RC41JGN 
RC4J51NB 3.9! 
RC4194TK S.9S 
RC4194TK 4.49 
l ?/*iwA 



2:74 



5.49 



LM24HP-1 



J-95 
3JS 



IOI 

LMLJ&aoFJ 

LMistoan 

7S134N 



3^ 



CAPACITOR CORNER 



Value 

30 pf 
22 pT 
47 pi 
ittpr 
KQ pil 
470 pi 



SO VOLT C E RAM IC D I SC C AFAC ITOHS 



.01 .04 



Valuaj M lfr» Vm 

.HQLuF .01 .06 M 

.C047nf ,04 .04 .05 

j^ImF .01 .« .05 

j022uF .09 -07 .04 

J047UF .09 .07 .04 

.1J1F .14 .12 .ID 
100 VOLT MYLAR FJLM CAPACITORS 

.COlmf J2 .10 .67 I ,DZ2mT .11 4J M 

.0Q22nif .12 .10 J7 .&!7ni Jl .13 J3 

,0047(nr .12 .10 .07 .Imt .27 :i .11 

JOml .13 .10 .07 1 .23n--.r .ij. .57 .33 

+ZOX DIPPED TANTALUMS tSoitdf CAPACITORS 



,1/JSV 
. 15/34 V 
. 22/34 V 
. 33/35 V 
.47/3SV 
.61/35V 
l'D/35V 



I.5/34V 

2.2/34V 
3L1/25V 
4,7/2SV 
5.t/24V 
35/25V 
22/4V 



.41 J7 
.51 



MINI. ALUMINUM ELECTROLVTJC CAPACITORS 
Axial 1-99 100-499 -jM . Radial 149 1«M99 500+ 



.47/40V 
LD/50V 
3,3/SOV 
4, 7/24 V 
ID/SV 
30flOV 
2I/25V 
JJAOV 
47/3V 
4 7/40 V 

loa/zsv 

300/4OV 
220/25V 
223/40^ 
470/25V 
1«H/J6V 

Sqo/i*v 



.47/24V 

.47/MV 
1.0/I5V 
1.0/25V 
1-OflOV 
4, 7/14 V 
4.7/Z5V 
4-7«V 
10/16V 
E0/2SV 
1D/50V 
47fiflV 
LO0/1&V 
LOO/25 V 
10Q/5OV 
33U/L6\/ 
4J0/24V 



,14 ,11 .12 



CIRCLE 4 ON FREE INFORMATION CARD 
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BILLET ELECTB9IIC9 



P.O. BOX 401244R 

GARLAND, TX. 75040 

(214) 278-3553 



Sound Effects Kit $18.50 Doomsday Alarm Kit $9.95 






m 



The 5E-01 n e complete I<1M hit 
trtnla.ni n'l liifl parlsfo tniiilij* 
prftflf*n«nv»blfl MiurtO ttfmtm 
jjefic ■ a.1 n - Designed I'nuifl 
'"I- -r:*- Tixm I m I ru roc n I ■ 
■5N7C477 Sound Chip, lh» 
Mart] pr oy :dei 6*n« el MINI 
DSP twrlth** tnd pOTt lo 
pro<grflni the various cam' 
timliona ofihfl SLF Gicum-or. 
VCO„ Mo ■• Orw Shot, rtnj 
Env*loj» Conlrorj AOuftlOp 
Amp it 11 vsqd to irnp^tmeni 
■n Aujuitab'p PuIm Genera- 
te-. Lewi ComcMJitew ana 
Uuiriplex OiciHfllor 'or *ywi 
mgt# w-srjatirny Trw 3'.-i" k S" 
PC Board ftilum 1 prototype, 
ire* to allow tor user added 
CircuMlY EaiHy p rogr im mod 
10 duplicaie Exploetonin 
Phcior Ounr. Steam Traloi, or 
almost an inlnnH* numbf Hi 
other lounde. Tho unit hat a 
multiple of application* The 
Mw pfpee includes all pn:i 
assembly manual P'fjg ramming etinrtj, and dftulte 76477 chip 
fptCilicalipni PI runi 00 ■ 9V battery (no! included) On board 
10QMW amp will d'lT ■ Small spanker difoeUy. or trte unit cm be 
connected to yOur sto<oo with incredible resukt5 h 1 Spanker not 
«r>Cludfrd) 7M77 li Included. Available separately for *3.15 0«h 



AY3-6910 PROGRAMMABLE SOUND GENERATOR 
The AY3-S-910 j£ a 40 pin LSI cTiip with three oscillators. three 
implrEudQ controls, programmable! noise generaior. three 

mixers, an envelope generator, and three D.'A conveners that 
are corn roiled by 8 BIT WORDS. No external pois or caps 
required. This chip hooked to an 8 bit microprocessor chip or 
Buss (SQSO ZBQ, t>$00 etc ) can be software controlled to 
produce almost any sound. It will play three note chords, make 
bangs, whistles, sirens, gunshots, explosions, bieets, whines, 
or grunts In addition, ii has provisions to control its own 
memory chips with two IO ports. The chip requires *5V @ 
75ma and a standard TTL clock oscillator. A truly incredible 
circuit 

$12,95 W/Basic Spec Sheet (4 pages) 
60 pagie manual with S-1Q0 interlace instructions and 
several programming examples, $3.00 extra 



MANY OTHER COMPONENTS AND KITS AVAILABLE 
IN OUR COMPLETE CATALOG. CALL OR WRITE FOR 
. FREE CATALOG. 



If you have trouble sleeping and you would like the rest of 
Ihe neighborhood to share your misery then this little fcll 
will beforyoul There Is noway lo accurately describe the 
unearthly howls, screams and tones that come out of this 
kit. Four separate lone oscillators are mixed , cancelled 
and s tepped at a vary I ng rate. 1 Watts of c ra z y sounds. A 
great Tun kit or a practical burglar alarm. Complete with 
PC board and all necessary components less speaker. For 
5-12 VDC. ORDER DA-02. 



Overvoltage Protection Kit $6-95 

Protect your expensive equipment from overvollaoje 

conditions. Every computer should have one! Works with arty 
luted DC power source from 10 lo 20 volts up to 25 amps. 



7 Watt Audio Amp Kit $5.95 

SMALL SINGLE M¥fl,PID iC AND COMPONENTS RT ON A 2" i S H PC 
BOARD riNCt-UBEOi RUNS OH *2VDC QflEM FOR ANY Pfl&jeCT THAT 
NEEDS AN INEXPENSIVE AMP LESS THAN 3** THD £ 5 WATTS 
COMPAtlB-LE W«rn SE-01 SOUND KIT 



Stereo AMP/Power Supply Board 

Takes low level audio and drives G ohm speakers ON' 

BOARD Recllliers And Filter supply power for AMP 

AND TUNER, VOLUME, BALANCE. 

PLUG COMPATIBLE Bn d TONE SLIDE CONTROLS 

" ■"*! TUNER 

REQUIRES I2VAC S©*t5 

^TRANSFORMER AT *00 HA 

(not Include) AMP ONLY 



FEATURES: AM, FH filcrtu, 
Phoni Input, Aui Input, AC 
Card, JOG Qhtn nntHina 
Input AW l copttk k Antenna, 
Etindfcrd Tumy**i Plugi. 
nuv ) SETS 



nrw 



TUNER ONLY 



$50,00 






■ NO C.O.D.'I 

■ »ND CHECK MO. OP CHARGE CARD NO. 

. PHOHE ORDERS ACCEPTED OK VISA AMD H*STf flCHAHGE OKLT. 

I ADD 5S FOR SHIPPING 

• TX RES. ADD 1- , STATE SALES TAJ 

■ ALL FOHElON ORDER'S ADD 90S FOR SHIPPING CHARGES. 
. u. £ FUHOS ONLY 

(2U) 278-3553 



The Greatest Breakthrough 
In Electronic Music Evert 



Car Hftrnl 
Toyi 



Mutlc has ft 
" SLor e Qi* p liyi 



The 

Super Mutlc 

Maker 

REVISION 2 

$24-95 

f Basic Kit) 
Oops net tncivd* spBmktt 
twrlEh** or 2706 HOM 

Now you can play hundreds of songs using the Bullet Super I 
Music Matter. The unit laalurei ■ single factory [ 
programmed microprocessor IC that COmeS with 20 pre- 
programmed short tunes, By adding the additional PROMS I 
(2709/3) the system can be expanded to play up Id 1000 
not** per PROM. Just think . . a compact electronic 
instrument that will play dozens, hundreds or even 
thousands of selections of music. The kit comes with alt | 
electronic components (leu the PROU), end a drilled, 
plated and screened PC Board which measures 4" * 4W', 
The 7 welt ampullar section is on Ihe same PC board and I 
drives in ft ohm speaker (not included), from a whisper to 
ear splitting volume. Since the unit works on 12 VDC or 12 
VAC*, vehicle or portable operation is possible. What do 
you get for S2-05? Everything, but a speaker, b-ansformer, 
case, switches, and PROM Additional 270B albums 
containing popular tunes are available for $15.00 each or 
you can program your own PROMS using information 
provided with the kit instructions. Lists of available PROM 
albums are avaiiebit on request. (N-oto: Unit pSnys 
Bttrctronic rnvsic Ono ncfe at a tima, it rs nor pdiij'br'e topiay \ 
tftords Of melody wrift fterrriony simuiSan^ov $'y. ) 
* Envelope con I rot gives decay to notes. 
a "Next tune" featu re a I lows sequential play I ng of a 1 1 songs. 
*- On board inverter allows single voltage (+12) operation. 

OPTIONAL ACCESSORIES 

DIP Switches One a pas.. One 5 pas. 2.00/Set 

(Can be directly soldered to PC Bd. to access, tunes) 

Rotary Switches Two 5 position 2.50 /Set 

(For remote wiring to PC Bd. to access tunes) 

Attractive Plmtlc Caie G.5Q 



Wallptug Transformer 
(For operation on 1 17VAC house voltage) 



3.Q0 



PMC PERSONAL COMPUTER 

Ideal for small businesses, schools, colleges, homes, etc. 
Suitable tor the experienced, inexperienced, hobbyist. 
teacher, etc. -^k ^ __.„_ 

EG3000 




ONLY 
$575 < ^"^ ^^-^^ • 'SK user RAM 

*?',,.' _ ^*r*^^ plus eitended UK Miaosoft 
I-M ' ''*-**"^ BAS,C " R OM • Fully TftS •» Level 1 1 
* 2D 50llw3*e compatible • Huge 

range.of software already available •Sell contained. PSU, 
UHF modulator, and cassette * Simply plugs into video 
monitor or UHF TV • Full expansion to disks and primer 
• Absolutely complete — just fit into mains plUQ- 




COMPUTER 
POWER THAT 
ONCE FILLED A ROOM 
CAN NOW BE CARRIED IN YOUR POCKET' 

• Programs in BASIC • "QWERTY" Alphabetic 
Keyboard • 1.9K Random Access Memory 

• Long Baltery Lite. 



TV GAME BREAK OUT KIT 

Has gel to be one or me world's 
greatest TV games You really get 

hooked Has also d other pmball 
games and lots of options 
Good kit lor up grading old 
amusement games 

MINI KIT PC6 sound & vision modulator, memory chip 
and de code chip Very simple to construct 130.00 
OR PCBM.D0 MAIN LSI *17.M 




TTL SALE 



74LS0O 
75LS04 
74LS06 
74LS10 
74LS32 



«.15 
M.1E 
M.20 
M.29 
♦0.36 



74LS74 

74LS86 

74LS93 

74LS157 

74LS186 



$0.90 
11.20 
♦1.75 



74LS365 

74LS373 

230A 

ZSO 

REG, 7805 



W.7K 
42.20 

55.50 
M.20 
J0.90 



SOCKETS LOW PROFIL1 

18 PIN to. 15 
20 PIN M.1G 
10V Power Adapter 600ml. M.90 



14 P1M S0.10 
16 PIN *0.10 



24 PIN *0.Z$ 

40 PIN *0.30 

UHF Modulators »9.90 



GET YOURSELF A NEW EPSON 

MX80 & MX70 PRINTER AND 
SAVE A FORTUNE 

Price on application 
Interface Cards for Apple. 
Pet. TR5S0. and PMC - 
RS232 Interface Cards no 
necessary lor parallel 

Full TF.S80 




COMP PRO MIXER 

I Professional 
■ •" . i audio mixer 

• • I that you can 

6 | I build yourself 

0) and save 



Mill 

• • • • • 

• •••• 

• • •*• 

mnm\ 

ACCESSIT AUDIO ADD-ONS 



I l 



over 4200. 

Only $199 for 
complete kit 

power supply 
$50,00 

POSTAGE 
*20 



LOOK! 



MICROAGE/ 
SINCLAIR USERS 



8K FLOATING POINT 
SUPER ROM PACK 

only $35 



WITH NEW MANUAL 



MICROAGE/SINCLAIR 
VIDEO UPGRADE KIT 



Only runs with NEW ROM 
(Smooth screen display} 



ONLY $29 



MICROAGE /SINCLAIR 

16K RAM PLUS 
EXPANSION BOARD 

3 SLOTS WITH EXTRA POWER SUPPLY 



16K 



ONLY 

$149 



ONLY 

4K $ 110 




LMkrofkeJ 



ACOJvWef-fTE 

AfJJTP 



generation of 
miniature 
computers 

2K Kit ONLY $149 
Post and Packing FREE 

Sinclair is a Registered Trademark of Sinclair Research Ltd. 



^ ^JT^™^1 TiW p ' ease frake checks and money orders payable to MicroAce or phone your order quoting Master Charge, Visa, 
I Wft 1 F~ t"af^ aSf t% I i-"|- -. Dinars Club or American Express number for immediate despatch. Add 6% Tax for Shipments inside California. 



MicroAce, 1348 East Edinger, Santa Ana, California, Zip Code 92705. Telephone: (714) 5472526 
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ismsa^j the first name in Counters ! 



9 DIGITS 600 MHz $129i TPT3n 

WIRED 




SPEC! FI CAT! ON& 



KLCfil 




CT.*0 >ind 1 pMT "feW} 




< MQKj -.+■;,■ . l - 1 - l 






l»*J 


AC-] AC *tw 




■M Nrtrip*;* "AC 




A;*pij:fhirn- 


ti« 


OV-l. Mt;r&f..-**r Cn*i 






*»« 


EiMfuL ihmr law apuf 


t*M 



The CT-90 it the most versatile, feature picked counter available for leu 

than S3 00 .00! Advanced design features include three selectable gate times, 
nine digits. gate indicator and a unique display bold function which holds the 
displayed count after ihe input signal is removed Aha. a 1 OmHi TC XO lime 
base it used which enables easy icro beat calibration checks against WWV, 
Optionally; an internal nicad battery pack, external time base input and Micro- 
power high stability crystal oven time base are available. The CT-90, 
performance you can count on! 



Range: 
Sensitivity: 

Resolution: 



Display; 
Time base: 



20 Hz to GOO MHz 

Less thwi 10 MV to 150 MHx 

Leu than 50 MV to 500 MHz 

0.1 Hi (10 MHz range) 

1.0 Hi (60 MHz range) 

10.0 He (600 MHz range) 

9 digits 0,4" LED 

Standard- 10.000 mH; 1.0 ppm 20-40* C. 

Optional Micro-power oven-0.1 ppm 20-40"C 

8-15 VAC® 250 mi 




7 DIGITS 525 MHz $99f IRED 

The CT-70 brcaJcs the price barrier on lab quality frequency counters. 
Deluxe features such as; three frequency ran ges - each with pre- amplification, 
dual selectable gate times, and gate activity indication make measurements a 
snap. The wide frequency range enables you to accurately measure signals 
from audio thru UHF with 1 .0 ppm accuracy * that's .0001%! The CT-70 is 
the answer to all your measurement needs, in the field, lab or ham shack. 



SPECIFICATIONS; 


Ringe 
Sensitivity: 

Resolution: 

Display; 
Time buc 
Power 


20 Hi to 525 MHz 

Leu than 50 MV to 150 MHz 

Less thin 150 MV 10 500 MHi 

t.0Hi(5 MHz Tins*) 

10.0 Hz {50 MHz ranae) 

100.0 Hz (500 MHz fame) 

7 digits 0.4" LED 

1.0 pom TCXO 20-40' C 

12 VAC * 250 mi 



PRICES; 

CT-70 wired, 1 year warranty 
CT-70 Kit. 90 day parts war- 
ranty 

AC- 1 AC adapter 
BP-I Nicad pact + AC 
adapter/charger 



»99.93 

84.95 
3.95 

12.95 



7 DIGITS 500 MHz $7955 

WIRED 



PRICES: 

M1N1-100 wired, J year 
warranty 579,95 

AC-Z Ac adapter for MINI- 
UM 3.95 
BP-Z Nicad pack and AC 
adapt* [/charger 12.95 



Here's a handy, general purpose counter that provides most counter 
functions at an unbelievable price: The Ml M- 100 doesn't have the full 
frequency range or input impedance qualities found in higher price units, but 
Tor basic RF signal measurements, it can't be beat Accurate measurements 
can be made from 1 MHz all the way up to500 MHz with excellent sensitivity 
throughout the range, and the two gate times let you select the resolution 
desired. Add the nicad pack option and the MINI- 1 00 makes an ideal addition 
to your tool box far "in- the- field' frequency checks and repairs. 



SPECIFICATIONS: 


Range: 


1 MHz to 500 MHz 


Sensitivity: 


Less than 25 MV 


Resolution: 


100 Hz(slowaate) 




1.0 KHz (Fist gate) 


Display: 


7 dititi, 0.4" LED 


Time base 


2.0 pom 20-40'C 


Power: 


5 VDC ® 200 ma 



8 DIGITS 600 MHz $159^ TBPn 

WIRED 



Range: 
Sensitivity: 




SPECIFICATIONS. 




20 Hx to €00 MHz The CT-50 it a versatile lab bench counterthat will measure up Co600 MHx 

Less than 25 mv to 1 50 MHz ^^ g ^Icic precision. And. one of its best features is the Receive Frequency 

uTibSd mhT IO *f* MHl Adiptcr ' whkh tum * Ac CT " 50 int0 B di * ilil readou: for any rcqeiv * r ' *"» 

I n H riWWl MH rtti «. *dapter is easily programmed for any receiver and a simple connection to the 

8 diftiut 4" LED receiver's VFO is all thatis required forust Adding the receiver adapter in no 

2,0 ppm 20-40* C w * v limits the operation of the CT-50, the adapter can be conveniently 

1 10 VAC or L 2 VDC switched on or oft The CT-50, a counter that can work double- duty 



PRICES: 




CT-50 wired, J year warranty 


SI 59,95 


CT-50 Kit, 90 day parts 




warranty 


119.95 


RA'I. receiver adapter kit 


14.95 


RA-I wired ami pre-program- 




med ( send copy of receiver 




schematic) 


29.95 




DIGITAL MULTIMETER $99f IRED 



PRICES: 




DM700 wired I yea/warranty 


199.95 


DM-700 Kit. 90 day para 




warranty 


79.95 


AC-1, AC adaptor 


3.95 


BP-3, Nicad pack +AC 




adapter/ charger 


19.95 


MP4, Probe til 


2.95 



The DM-700 offers professional quality performance at a hobbyist price. 
Features include; 26 different ranges and 5 functions, all arranged in a 
convenient, eiiv to USe format. Measurements are displayed on a large H* 
digit, l 'j inch LED readout wrth automatic decimal placemenr, automatic 
polarity , overrange Indication and overload protection up to 1 2 50 volts on al I 
ranges, making it virtually gcof-pr oofl The DM-700 looks great, a handsome, 
jet black, rugged ABS case with convenient retractabEe tilt bail makes it an 
ideal addition to any shop. 



SPECIFICATIONS: 

DQ AC volts: lOOuV to I KV, 5 ranges 

DC/ AC 

0.1 uA to 2-0 Amps, 5 ranges 

0.1 ohms to 20 Megohms, 6 ranges 



current 
Resistance: 
Input 
impedance: 

Accuracy 
Power 



10 Megohms, DO AC volts 
0.1% basic DC volts 
4 'C cells 



AUDIO SCALER 

For high resolution audio measurements, multiplies 
UP in frequency 

• Great for PL tones 

• Multiplies by 10 or 100 

• 0.01 Hi resolution! 

S29.9S Kit 139.95 Wired 



ACCESSORIES 

Telescopic whip antenna - BNC plug * * . . . S 7.95 

High impedance probe, light loading , 3 5.95 

Low pass probe, for audio measurements ■«...* **.**-..;,..*.; 15.95 

Direct probe, general purpose usage . . * * 1 2,95 

Tift bail, forCT70, 90 t MINVlOO * 3.95 

Color burst calibration unit, calibrates counter 

against color TV signal, , T . . . T , ,, 14.95 



COUNTER PREAMP 



For measuring extremely weak signals from 10 to 1,000 | 
MH;- Small abe, powered bv plug transformer- included, 

• Flat 25 db gain 

• BNC Connectors 

• Great for miffing RF with pick-up loop 

534.95 Kit $44,95 Wired 



i vii y.i, :l . nil li ;<.. in. 

2575 BAIRD RD. • PENF1ELD. NY 14526 



i'ilONl-lORDl RS 
CA1 I. 71fr-586-3950 



Hflwj#d' tinmiPf +&' IQdbjM, 1 1 not plfOI«d 
tn lei r#lund Add S*" '<" •■tupping 
.....jmoUtO CW>»n,udd IS-- COO odd 
-It a add SI SO N* "■.dinh. ndd7»* Fas 
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FUJITECH AUDIO KITS 



LATEST AUDIO TECHNOLOGY 
FROM JAPAN 

Model AS01 Power Amp 

■ Pure Class A 25W <■ 25W 

■ Switchable to Class AB 100W + 100W 

' Switchable to Bridge Class A fCOW mono 

' Switchable to Bridge Class AB 3Q0W mono 

' Frequency Response 5-200 KHz j-ldB) 

' Signal-to-Noisa Ratio 120dB 

" Non-magnetic Chassis 

* "Out-board" comprehensive protection 
circuitry 

* DC circuitry with limited use ol NFB 

" High Efficiency Fluid Convection Cooling 

* THD under 0,007% 




$299.00 



Model A502 DC Stereo Control Center 

' Direct DC coupling from Input to Output 

' DC servo circuitry 

' Cascade FET Input in all stages 

' Separate Moving Coil RtAA amplifier 

" Distortion below 0.005% (3V) ' 

■ Max Output 15V 

* Frequency Response 20Hz-20KHz +0.2 dB 
' Maximum Phono Input 

MC = 16mv RMS (1KHz) 

MM = 270mv RMS (1KHz) 

■ Built-in Headphone amplifier 
' Relay Output Muting 



KIT ONLY 
$349.00 




$349.00 



Model A1033 Integrated Tube Amplifier 
' Latest Japanese Design 

* Distortionless Output Transformer using 
special winding techniques 

" Most circuitry on PCB for easy assembly 

and humfree performance 
" Output 30W x 2 Ultra Linear 

(Switchable to Triode) 
15W x 2 Triode Output 
(near class A performance) 

* THD under 0.4% 

* Frequency Response 3O~30.O00 Hi (-1dB) 
■ Separate Pre-Out and Main-ln n 

KIT ONLY 

S499.00 



t e is *i'"^ 
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$499.00 

Send $5.00 for each assembly manual, 

refundable with order. 

Monarchy Engineering, Inc. 
380 Swift Avenue, Unit 21 
South San Francisco, CA 94080 

Visa or Master charge acceptable. 



FREE 
CATALOG 

OF 

Burglar /Fire Alarms 



With over 1600 hard to get security 
products for home, business and in- 
dustry, Mountain West is a one-stop 
supermarket for professional alarm 
installers as well as do-it-yourselfers. 
Systems and parts range from simple, 
quickly installed units to the most 
sophisticated electronic equipment. 
68 pages are filled with pictures, 
diagrams and instructions. 

Mail toiMountain West 
4215 N, 16thSt. 
Box 10780 Dept RE-12 
Phoenix, Az. 85064 

YES, I want a FREE CATALOG. 

My name is . 



Si, lit 



. Zip . 



or call TOLL-FREE 
(800)528-6169 
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ELECTRONIC KITS FROM HAL-TRONIX 
2304 KHZ down converters, tones in on 

CHANNELS E TO 7 ON YOUR OWN HOWE T,V. 
HAS FREQUENCY RANGE FROM 2000 1IHZ TO 
2500 MHZ. EASY TO CONSTRUCT AND COMES 
COMPLETE WITH ALL PARTS INCLUDING A 
DIE- CAST ALOU CASE AND COAX FITTINGS, 
REQUIRE A VARIABLE POWER SUPPLY AND 
ANTENNA (AntenDa can be a dish type 
or coffee can type depending on the 
signal strength in your area.) 
2304 MOD 1 (Basic Kit) $49.95 

ILtit C*» fc lltl.T^ij 

2304 MOD 2 [Basic / Pre-amp) $59.95 
2304 MOD 3 (Hi-Galn Pre-amp) $69.95 

(incAifl** cam 4 Pttlngi 1 

POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE COMES COMPLETE WITH ALL PARTS, 
CASE, TRANSFORMER, ANTENNA SWITCH AMD 
CONNECTORS (Kit) $24.95 

Assembled 134.95 

Slotted Microwave Antenna For Above 
Downverters .$39.95 



■********t444*t*4**4*«* 



*• + <**** 



PREAMPLIFIERS 
HAL PA- 19 — 1.5 mhz to 150 mtiz- 19db gain operates 
on S to IS volts at lOma. Complete unit (8.95. 
HAL PA-i .4 — 3 mhr to 1 .4 ghz. 10 to 1.2 db gain oper- 
ates on 8 to IS volts at lOma. Complete unit £12.95. 
(The above units are ideal for receivers, counters, etc ) 

16 LINE Touch tone decoder kit with 

P,C, BOARD AND PARTS $69.95 

12 LINE Touch tone decoder kit with 

P.C. BOARD AND PARTS $39.95 

16 LINE Encoder kit, complete with 

CASE/ PAD AND COMPONENTS .,,,$39, 



95 
12 LINE Encoder kit, complete with 

CASE, PAD AND COMPONENTS ...,$29.95 

MANY, MANY OTHER KITS AVAILABLE 

5*nd 1 5 ( $1off>p at i.A.l.l. toi Information and flyar on oihM 

MAL-THOKX produce* To ordwr by phot*- 1 00-2fii.fi }«. 



HalTronix 

P.O. DOK 1101 

Jouthgote, W 4ft 193 



c*hw orch iw « vtti w w**M3 k»t»wb nan 
oh ntu mm uomoHAi ou,i4ii **r muitr. 

mfuurm ■ mviq tan *>.**.*#. un «.*&•* cHARt» 
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SIMPLE SIMON KITS 




ANTENNA AMPLIFIER 

MODEL ALL-1 
50 MHz — 900 MH* 
12 dB GAIN :■: 0.5dB 
SIMPLE SIMON ELECTRONICS 

INTRODUCES 

A REVOLUTIONARY NEW ONE STAGE 

HYBRID IC BROADBAND AMPLIFIER 

This unit is not available anywhere else in The world. One unit 

serves many purposes and it availably in Kit or Assembled 
form, Ideal Jor outdoor or I ridooruSBrloput-oiH put impedance 
it 75 ohms. AmpJifiar Includes separata co-ax Feed power 
supply. Easily assembled in 25 minutes. No coils, capacitor? 
etc. co curie Or adjuaL 

ALL-1 Complete Kit plus Power Supply , , $24,35 

ALL-1 Assembled /Tasted plus Power Supply . , 334.95 



7 + 11 PARTS KITS 



MITSUMI 

VARACTOR 
UHF TUNER 

Modal UES-AS6F 

$34.95 

Frsq. Range UHF470 - B89MHI 

Antenna Input 75 ohm? 
Chmnets 14-63 Output Chami 3 




1 VTI-SW laratut IMF Tim, Mortal UES-45W (MIS 

2 CB1-SW Primad Cucur Ssard. Pit-DnW II IS 

3 IPJ-Srt P.C.B. Poltmianataia 1-20K. 1- IK. and 

5-10K Stan, J.fiKB S.9S 

4 FR35-SW nnutir Kit. !» Witt. 5X CarbM Film. 32-oiaoa. 4.95 

5 PI I ■ SW Powir Tumlmw. PHI ■ II JV*C. SEC-I4VAC. 

250m> 6.SS 

6 PP2-SW PlMl Mount PMIMiMllvrt •nd Knobs. 1-1(61 

and l-SKAT w/S*ilr.h 5.95 

7 5SU-SW IG'a 7-ptl, Oiodat 4-oet. Rraulatnja 2-pu 

Hut Sink 1-par.l 21.95 

3 CE9-SW [k:l-^yl : CapacitM Kit. 9-niataa IJI 

! CC33-SW burns Dili Caparnor Kit; 50 W.V.. 33-os» 1M 

10' CI-SW Varibtl C.rimi Trimm.r Cipitornr Kit, 

5-65IH. B-phcii . . 5,16 

11 L' SW Ml Kit, lamhi :-rstn. .llpl* l-pvu (imiiiind 

rd'jciorsl' and 1 737-12 rirri!. Tnrrnd 

Con oitti 3 II af *2G mi 540 

12 ICS-SW l-C Sadaa. Tilt «ra T . 8-pin S-pkxaa 

and 14-pm 2-piacH 1.15 

13 S3-SW Sptu.tr. 4lB" Dial and Prtpuntntd 

Wosd Emtirjra 14 3b 

14 MlSC-S'tV Use. Par:: Kit Indaji; Hi'dmia. 16-32. 1732 

Null. & BH1a|, Ngotnp Wat, AM. larrai. DPOT 

Am. Sw.lsh. Fuh, Fmtholdr. alt 9.15 

Wia. Ordnigg Ml I Mat. (1 rkra 14). Total Pliea 139.19 



STV4-1STV 
StY«-2-STV 




ANTENNAS & ACCESSORIES 



Tagi Aolinna. 13.5 dB, 75 thm. Chan. 42- 5* il.as 

Y«i Anunna. 13 5 dB, 75 ntim. Chan. 20-26 9.96 

QC-J6 Coanitl 15 thm Low Lots Ant. Cat* 
.... 9 .12 P/FT, 

F-59 Coaiial Ccnrwdorj at 6 ,31 

MM Spatial |)Hf 75-300 OHM Matclano 

TranitonTKt aa I1.4S 

AU-1 InduBr/Dnintnor HID RID IC Widaatnl VHF-UHF-FM 

75 OHM Amtana Ampinar til t24.lt 

S34JS 



Wail Order Only — Send Check or Money Older To: 

SIMPLE SIMON ELECTRONIC KITS 

Calif. Orders.: 

33 7 1 S . Valley V inw. Suite 1 2, Lbs Vogo s, N evada 99 1 03 

Tel: (702} 3^-5273 

Ml Ottar Orders: 

11650 S. Hawthorne Blvd., Hawthorne. Calif. 90250 

Tel: (213)975-3347 

Miniruu.il Order: 51 9. SB Add 10% Shipping and Hlftd1,ng L 

For Orders avsr $40.00-. Add S%. Catalog $1.00. 

— VISA and Mu^cicaiti Acceptable — 



Look 

before 
you reap. 



There are many 
good ways 

to make your money work 
for you. And some not so 
good. So don't leap into 
anything without taking a 
long, hard look. Especially 
if you have no savings in 
reserve. 

And if you don't have 
enough savings, look into 
U.S. Savings Bonds. 
Because Bonds do make 
sense. 

They guarantee 
the interest. They're 
guaranteed against loss, fire, 
and theft. And the Payroll 
Savings Plan is a sure, easy 
way to guarantee savings. 
Federal income tax may 
be deferred and there's no 
state or local income tax. 

A little is set aside each 
payday for U.S. Savings 
Bonds. Your savings will 
grow until you're ready to 
reap the rewards of 
regular saving. 

Saving is one of the 
most important financial 
decisions you'll ever make. 

, stockXs^ 
m ^meriea. 



When you put part of your savings 

into U.S. Savings Bonds you're 
helping to build a brighter future 
for your country and for yourself. 



!A public service 03 lrns pu&rtcallon 
and Tna Advert^irifl Council, 



Call 
615-244-4444 



JAVANCO 



ISO 2nd Ave. South 
Nashville, TN 37201 



YOUR PARTS SUPERMARKET 

ORDER # 

REV-I REVERBERATOR OOILS [MAKE THOSE SPEAKERS LINGER) INPUT 1 OHM 

OUTPUT Hl-Z CASE DIM: 11 x AVa x 1Y* SPRINGS AND ALL, TYPICAL 

DIAGRAM FINISHED W/PURCHASE ONLY $12.00 EA 

PS-40 POWER SUPPLY 12V 1.5 A REGULATED RCA IN CASE COM PLETE$1 2.00 EA. 
SPECIAL PURCHASE TANTALUM CAPACITOR (Look to us for belter buys all tim e) 
TC-41 47/6.3V Dip PC leads .354 ea. 



TC-40 10/16 v Dip PC leads 


.25C ea. 


TC-45 68/16 V Dip PC leads $1.90 ea. 


TC-16 3.3/16 V Dip PC leads 


.22c ea. 


TC-29 15/20 v Plastic A 


.22c ea. 


TC-30 15/20 V Solid axial 


-50c ea. 


TC-36 33/25 V Dip PC leads $1.50 ea. 


TC-39 10/25 V Dip PC 


.50c ea. 


TC-37 .22/35 V PC Dip 


.18c ea. 


TC-38 ,47/35 V PC Dip 


-18c ea. 


TC-42 2.2/35 V PC Dip 


.21c ea. 


TC-15 4.7/35 V PC Dip 


.22e ea. 


TC-43 15/35 V PC Dip 


$1 .70 ea. 


TC-44 22/25 V PC Dip 


$1.50 ea. 


TC-35 18/50 V Solid axi 


$2.50 ea. 


TC-1 47/35 V Solid axi 


$1 50 ea. 



WRITE US 

ASSORTED KITS: TELL US WHAT 

ORDER # YA WANT 

DCK-100 (100) PC LP. Discaps assortment 




LTK-2 5 (25) PC i nsulated term in al lugs 



$1.90 



$1.40 



TRK33-K3 (3) PC 75 W 10 Amp to-220 case 
75 Watt 10 Amp (Gooder N, Most) (3) Pes 



SI. 25 



CLK-20 Co il kit (20) Open wind coils asst $1.40 



prk-20 [20] Good value ww resistors 



$1.40 



LEDK-12 (12) Asst shapes, sizes, colors (12) 
LED12-K9 (9) Super bright red LED's (9) 
SPRK-20 Spring kit asst. (2 0) springs 



$1.50 
.80 
.85 



SDK-10 Signal diode kit (10) pc's asst. 



.65 



OLE J 

SEZ 

WE GOT TO 

SHED SUM 

INVENTORY, 

THANKS. 

^f^^ 

WE DON'T SEND OUT BANJO'ED PARTS 

WE UN'S AT MUSIC CITY WARRANTY ALL THESE THANGS WER' OFFERING YA. 
Y'ALL KIN SEND UM BAC IF Y ALL DON'T LIKE UM WE'LL SWAP SUM MORE. 
WE WILL EVEN GIVE YOU A FULL REFUND LESS FREIGHT FOR ANY REASON 

YOU WISH TO RETURN THEM WITHIN 30 DAYS FROM INVOICE DATE. 

HSK-100 ( 1 00) inc hes asst., sizes heat shrink tubing $1.35 



DIK-25 Diode asst. rect., Zener, signal 



$1.00 



ZDK-1 Zener diode kit (10) Vi & 1 W 



$2.00 



KNK-20 Knob kit asst. (20) No junkers 



$2.20 



ECK-50 Electrolytic kit asst. (50) pes. 



$3.60 



FH-1 Inline fuse holder (dual cord 50"W/3 amp fuse (3) 



$1,25 



SA-24 Heres a whistler, clapper, slapper, voicer board complete 
board w/mike attached w/diagram $1 .90 



RY-55 Rela y can be added for additional switching 



.29 TOO CHEEP 



IC-144 Int cirr74C903 hex inverter 



I C-20 Int cir. 4011 B we'uns dun sold out twice gitum 



I C-148 NE555 (5) 



.90 

17 NO ERROR 
$1.00 



HP-5 Box to hook to yore speakers then plug a stereo thing in it from 
yore stereo headphones and listen to it 



$2.00 



TRA-120 Transistor #AC1 72 NPN metal case to-1 ger.(1) 



.45 



WE 

GOT 

A 

ZILLION 
MORE 

THANGS 



TRA-1 19 Transistor 2SB54 PNP to-1 germanium transistor (1) .35 
TRA-1 18 Transistor 2SB3 64 PNP to -1 germanium matched (1) .40 
EC44K-3 1000 mfd. 25 volt axial leads (3) Lytics (3) $1 00 

CP-98 capacitor .1 @ 2000 V got screw on ends (pretty) $1,30 

FP-51 6800 mfd. 50 volts insulated can capacitor (1) $1.00 

TR-120 62 volts center tapped at 8 amp $12.00 ea. 

WE SHORE WILL LIKE TO DO BIZNES WITH Y'ALL WE'LL TRY HARD 

TO KEEP ON GIVING OUT GOODER PRICES ALL TIMES WE CAN. 

WE DON'T BELIEVE MANY FOLKS GOT NO MORE PARTS N WE GOTIN STOCK 

AND WE SHORE WANT TO GIT SHED OF SUM OF UM. 

SOME ITEMS MAY BE LIMITED IN QUANTITY 

ADD $2.50 TOTAL FOR SHIPPING ALL ORDERS 

JAVAN ENTERPRISES, INC., 150 SECOND AVE. SOUTH. NASHVILLE, TN. 37201 
TOLL FREE ORDER LINE 800-251-8130 TO PLACE ORDERS 
(VISA AND MASTER CHARGE ACCEPTED) 

TENN. RESIDENTS ADD 6.75% SALES TAX. TENN. 615-244-4444 
TO ORDER TOLL FREE 1 -800-251 -61 30 

INFORMATION & CONVERSATION CALL 615-244-4444 



CIRCLE 26 OH FREE INFORMATION CARD 



O 

m 
o 
m 

2 

<D 

m 

is 



133 



16K Memory 



4116-200ns 



8/17.50 



ALL MERCHANDISE 100% GUARANTEED! 



LS SERIES 



74LSG0 


2G 


74LS 1 64 


95 


74LS01 


25 


74LS185 


,95 


74LS02 


.25 


74LS166 


2.40 


74LS03 


25 


74LSI6S 


1.75 


74LS04 


35 


74L5169 


1.75 


74LS05 


.25 


74LS170 


1.75 


74 L SOB 


.35 


74LS173 


.50 


74 L SOS 


,25 


74tS 1 74 


.95 


74LS10 


.25 


74LS 1 76 


.95 


74LS11 


35 


74LSIS1 


2 15 


74LS12 


,35 


74IS169 


9 95 


74LS13 


45 


74LS190 


1.00 


74LS14 


1 00 


7415191 


1,00 


74LS15 


.36 


74 LSI 92 


.85 


74LS20 


.26 


74LS193 


95 


74LS21 


35 


74LS194 


1.00 


74LS22 


■IS 


74LS195 


95 


74LS26 


35 


74LS196 


65 


74LS27 


35 


74LS197 


05 


74LS28 


.36 


74LS221 


1.20 


74LS30 


,26 


74LS240 


1 85 


74LS32 


35 


74LS241 


t.B5 


74LS33 


.65 


74LS242 


1.86 


74LS37 


55 


74LS243 


1.86 


74LS36 


.35 


74LS244 


1,75 


74LS40 


25 


74LS245 


2.85 


74LS42 


55 


J4LS247 


.75 


74LS47 


.75 


74LS249 


1.2S 


74 L 646 


.75 


74LS249 


.99 


74LS49 


.75 


74LS251 


1.30 


74LSS1 


25 


74LS253 


85 


74LS54 


35 


74LE257 


85 


74LSS6 


35 


74LS26S 


85 


74LSC3 


1.25 


74LS259 


285 


74LS73 


40 


74LS280 


65 


74LS74 


.45 


74LS268 


.55 


741S75 


50 


74LS273 


1.65 


74 IS 78 


.40 


74LS275 


3.35 


74LS78 


.50 


74LS27S 


55 


74LS63 


.75 


74LS280 


1.98 


74LS95 


1.15 


74LS283 


1.00 


74LS98 


.40 


74LS29Q 


1.25 


Ml.5 90 


.65 


74LS293 


I 05 


74LS91 


69 


74LS295 


1.05 


74LS92 


70 


74LS29S 


1.20 


741593 


.65 


74LS324 


1.75 


74 L 596 


05 


74LS352 


1.55 


74LS98 


.95 


74LS353 


1.55 


74L510? 


.40 


74LS363 


1.35 


74LS1Q9 


.40 


74LS364 


1.95 


74LS112 


.45 


74LS365 


.95 


74LS113 


.45 


74L5366 


.95 


74L5114 


50 


74LS367 


.70 


74LS122 


.45 


74LS36S 


70 


74LS123 


.95 


74L5373 


1.85 


74LS124 


2 99 


74LS374 


1.80 


74LS125 


95 


74LS377 


1 46 


74LSt26 


.85 


74LS37S 


119 


74LS132 


75 


74L5379 


1 35 


74LS 1 36 


.55 


74LS335 


1.90 


74LS137 


.99 


74L53B6 


.66 


74LS138 


.76 


74LS390 


1.90 


74LS 1 38 


76 


74LS393 


1.90 


74LS 1 45 


1 20 


74LS395 


1-65 


74LSI47 


2.49 


74LS399 


1 70 


74LS148 


1 35 


74L5447 


.37 


74LS151 


.75 


74LS490 


1.95 


74LS 1 S3 


.75 


74LSS68 


1.69 


74LS154 


2.35 


74L5669 


1 09 


74LS155 


1.15 


74LS670 


2.20 


74LS 1 56 


.95 


74LS674 


965 


7419157 


75 


74LS682 


3 20 


74LS150 


.75 


74LS683 


2 30 


74LS160 


.90 


74LS684 


2.40 


74LS161 


95 


74LS685 


2.40 


74LS162 


95 


74LSS8S 


2 40 


74LS163 


.95 


74L5689 


2 40 



LINEAR 



LM301V 

IM308V 

IM309K 

LM311 

LM317T 

LM317K 

LM318 

LM323K 

LM324 

LM337K 

LM339 

LM377 

LM300 

LM386V 

LM555V 

LM566 

LM565 

LM566V 

LM587V 

LM723 

LM733 



.34 

.99 

1.49 

.64 

1.95 

3.95 

1.49 

4.95 

59 

3.95 

.99 

2.29 

129 

1.60 

39 

.69 

.99 

1.48 

1,29 

.49 

.98 



LM741V 


29 


LM747 


79 


LM746V 


.69 


LM1310 


2.90 


MCI 3 30V 


1 89 


MC1350V 


1 29 


MC1358 


1 79 


LM1414 


1 59 


LM 1459V 


.69 


LM1488 


99 


LM1489 


99 


LMT800 


2 99 


LM1889 


249 


LM3900 


59 


LM3909V 


99 


LM3914 


395 


LM391 5 


3.95 


LM391 6 


395 


75451V 


39 


75452V 


39 


75453V 


39 



8200 



9202 

0205 

8212 

8214 

8216 

8224 

0226 

8220 

8237 

8239 

8243 

8250 

8251 

8253 

8253-6 

8255 

B255-5 

0257 

0259 

0272 

0275 

9278 

8279-5 

3282 

8283 

8284 

8286 

8287 

8289 

8299 



6800 



6900 
6902 
6009 
6010 
6D20 
5021 
8929 
6934 
6040 
6043 
5044 
8045 
6B47 
6850 
6852 
8060 
8862 
8871 
6875 
6880 



6.95 
11 95 
37 95 
4 60 
495 
4.95 
9.95 
16 95 

14 95 
42 95 
44.95 
29.95 

15 95 
4.75 
5.75 

10.95 

11.95 

25.95 

6.95 

2.95 



1702 

2708 

2758 

TMS2516 

2716 

2716-1 

TMS2716 

TMS2532 

2732 



2101 

2102-1 

21LD2-1 

2111 

2112 

2114 

21HL-2 

2114L-3 

21141-4 

TMS4044-4 

TMS4044-3 

TMM2016 

HM6116 



4027 

4116-150 

4116-200 

4116-300 

4164 



MPU'S 



45.00 
3.50 

1 95 

3 90 
1.05 

2 50 
1.95 

4 95 
19.95 

4.95 
4.50 
14.95 
5.50 
9.85 
9 85 

5 25 
5.25 
9.00 
7.00 

39.95 
29.95 
10.50 
10.50 
8 86 
866 
5.60 
6.65 
6.65 
25.00 
49.95 



0035 
9039 
9090A 

8005 
9096 

ooeo 

8155 
8156 
8185 
6165-2 

6741 
8746 
8755 



16.95 
19.96 

3.9 E 
12.95 

99.95 
39.95 
11.95 
11.95 
29.95 
39.95 
39.95 
09.95 
49 95 



Z80 



200 
200A 

zooe 

280-PIO 

260A-PIO 

260- CTC 

Z60A-CTC 

I80DAST 

200A-DART 

100- DMA 

260A-DMA 

280-5IO/0 

Z80A-S10/0 

280 -9 10/1 

ZOOA-SIO/1 

zoo -s 10/2 

ZB0A51O/2 

zao-sio/9 

Z80ASIO/9 



9.95 
9.95 
19.95 
5.50 

8.60 
6.50 
9.65 
15.25 
10.75 
17,50 
27.60 
23,95 
28.95 
23.95 
28.95 
23.95 
26,95 
17,95 
22.95 



T.V. 




CIRCUITS 


MCI 330 


1.09 


MCI 350 


1.29 


MCI 368 


1.79 


LM300 


1.29 


LM396 


1.50 


LM566 


.99 


LM741 


.29 


LMI310 


2.90 


LM1SO0 


2.99 


LM1S69 


2.49 



EPROMS 



256 a ;■; 
1024 k 3 
1024 x 8 
204S x 8 
2048 x 8 
2048 X 8 
2048 i3 
4096x8 
4096 i8 



(1us| 
(450ns) 
(450nsK5v) 
(450ns)(5v) 
(450nsH6v) 
[350nsK5v) 
(450ns) 
1450nsX5v) 
J450ns)(5v) 

STATIC RAMS 



256x4 
1024 x 1 
1024 x 1 
256x4 
256 x 4 
1024 >4 
1024x4 
1024 x4 
1024 >4 
4096 x 1 
4096 X 1 
204S 18 
2043x8 



(450ns) 

(4S0ns) 
|450nsXLP) 

(450ns) 

(460ns] 

(450ns) 

(200nsXLP| 

(30Ons)(LP| 

(460ns)(LP| 

(450ns) 

(300ns) 

(200ns) 

(200ns) 



CALL US FOR VOLUME QUOTES 

JDR MICRODE VICES, INC IS PROUD TO 

ANNOUNCE THE OPENING OF OUR 

NEW RETAIL SHOWROOM 

BAY AREA RESIDENTS 
STOR BY 1224 BASCOM AVE. 



MISC. 



8128 


1.69 


3242 


9 95 


ST 28 


2.49 


AY8-1013 3.95 


ST95 


.99 


i- r i cor 


■■■ fib 


0T96 


.99 


IM6402 


7.96 


8T97 


.99 


1771 


24.95 


8T96 


.99 


1791 


38.96 


I486 


.99 


1793 


49.95 


1489 


99 


UPD765 


39.95 


DM8131 


2.95 


B272 


39.95 


14411 


9.95 


74C.S23 


5.95 



TRANSISTORS 



MA1012A 
CLOCK MODULE 

Vi" RED LED CHARACTERS 

12-HOUR FORMAT 

FACTORY ASSEMBLED 

JUST ADD SWITCHES 

COMPLETE WITH SPECIAL 
TRANSFORMER AND SPECS. 



PN2222 10;iCO 

2N3904 10/1,00 

2N3906 10/1.00 
2 N 3055 .79 

IN4148 
IN4004 



6502 



6502 


5.95 


6502A 


12.95 


8504 


6.95 


6505 


0.95 


6520 


4.95 


6622 


9.95 


6532 


14.95 


6551 


14.95 



4.95 

3.95 

9.95 

795 

5.95 

12 95 

995 

19.95 

16.50 



1.95 

.89 

1.29 

2.99 

2.99 

8/17.95 

8/22,95 

8/21.95 

8/18.95 

3.49 

3.99 

CALL 

CALL 



DYNAMIC RAMS 



4096x1 
15,384 x 1 
16.384 x 1 
16.384 X 1 
65,536 x 1 



(250ns) 

(150ns) 
(200ns) 
(300ns) 

(200ns) 



2.50 

8/19.95 
8/17.50 
8/16.95 

CALL 



apes 

4.50 

3,50 

8.95 

6.95 

5.50 

11.95 

8,95 

17 95 

15 95 

190 pes 
1.85 
.85 
1,15 
2,49 
2.79 
2 10 
2.45 
2.45 
2.25 
3.25 
376 



lOOpct 
2.00 
2.35 

1.95 
I.I 



1 00/6.99 
100/6.99 
1 00/9.99 
10/6.99 
25/1.00 
10/1.00 



$8" 



ea. 



3/$24 



00 



CALL JDR BEFORE YOU BUY! 
WE WILL BEAT ANY COMPETITORS PRICES. 

800-538-5000 
800-662-6233 



iCALIf OflNTA RESIDENTS^ 



DIP SWITCHES 



A position 


.85 


5 position 


.90 


Sposttiort 


,90 


7 position 


.95 


8 position 


.94 


CONNECTORS 


RS232MALE 


3.25 


RS232 FEMALE 


3.75 


RS232 HOOD 


1.25 


S 100 ST 


3.95 


S- 100 WW 


4.95 



VOLTAGE REG'S 

7S05T .89 7905T .99 

780BT .99 79127 .99 

781 2T .89 7916T 1.19 

701 5T .99 7924T 1.19 

7824T .99 

7B06X 1,39 7906K 1.49 

7012K 1.39 791 2K 149 

7815K 1.39 79L05 .79 

78106 .69 79L12 .79 

78L12 ,89 79L16 .79 

7SL15 .09 LM317K 3.95 



LEDS 

Jumbo Red 10/1.00 
JumboGrsen 6/1.00 
Jumbo Yellow 5/1.00 
5082-7760 .43'CC .79 
MAN74.3'CC .99 
MAN72.3'CA .99 



IC 

SOCKETS 

1-100 100pcs 
.13 
.15 



Spin ST 
14 pin SI 
16 pin ST 
18 pin ST 
20 pin ST 
22 pin ST 
24 pin ST 
28 pin ST 
40 pin ST 



.17 

.20 
.29 
.30 
.30 

.40 
.49 



ST = SOLDERTAIL 



LM309K 
LM317T 



M9 
1.96 



LM323K 
LM337K 



4.95 

3.95 



Spin WW 

14 pic WW 
16 pin WW 

18 pin WW 
20 pin WW . 
22 pin WW 1 
24 pin WW 1 
2SpinWW 1 



.49 
.52 
.58 
,30 
.98 
1.28 
1,35 

1,49 



T=TO-220 K=TO-3 L=TO-92 



L.P=LOW POWER 



*o pin yyw i.v* i,4y 

40 pin WW 1,99 1,80 

WW=WIP,EWP.AP 




VISA* 



JDR MICRODKVICKS, INC. 

1224 So Bascom Ave 
•^ San Jose, CA 95128 

800 538 5000 • 800-662 6233 ICali I.) 
408-347-4852 



TERMS Fffl snipping include V2O0 loi UPSGiouna. i300 lor 
UPS Blue L-lOi/l An 11000 minimum urde/ Bay ftiea Hesi 
dpnis jdd 6 1 '/ ■•- sales lax Ciililnrnia Rmdenii add 6% sates 

r.u We rescivo (hfi ngni [o IiitiiT qusnlltles and subslitule 
manulaciurer Pnces subieci lo change wiinoul notice 
Send SASE for complele list 



CIRCLE 14 ON FREE INFORMATION CARD 



2716 



EPROMS 450NS <5V) 



8/5.50 



ALL MERCHANDISE 100% GUARANTEED! 



CALL US FOR VOLUME QUOTES 



CMOS 



74CDO 


.35 


74C374 


2.75 


4019 


.45 


4098 


2.49 


74C02 


.35 


74C901 


.60 


4020 


.95 


4099 


1.95 


74GCM 


.35 


74C902 


.65 


4021 


.95 


14409 


8.95 


74C03 


.35 


74C9Q3 


.85 


4022 


1.15 


14410 


895 


7-4C10 


.35 


74C905 


10.95 


4023 


.35 


14411 


9.95 


74C1J 


1.50 


74C906 


.95 


4024 


.75 


14412 


12.95 


74C20 


.35 


74C907 


1.00 


4025 


.35 


14419 


2.95 


74C30 


.35 


74C9D8 


2,00 


4026 


1.65 


4502 


.95 


7*C32 


.50 


74C909 


2.75 


4027 


.65 


4503 


.65 


74C42 


1,75 


74C910 


9.95 


4026 


.60 


4508 


1.95 


74C4S 


2,10 


74C911 


10.00 


4029 


.95 


4510 


.95 


74C73 


.65 


74C912 


10.00 


4030 


.45 


4511 


.95 


74C74 


,85 


74C914 


1.95 


4034 


2.95 


4512 


.95 


74C76 


.80 


74CM5 


2.00 


4035 


.85 


4514 


1.25 


74C83 


1.95 


74C918 


2.75 


4040 


.95 


4515 


2.25 


74C85 


1.35 


740920 


17,95 


4041 


1.25 


4518 


1.55 


74C86 


.95 


74C921 


15.95 


4042 


.75 


4518 


1.25 


74C89 


4.50 


74C922 


5.95 


4043 


.85 


4519 


1.2S 


74C90 


1.75 


740923 


5.95 


4044 


.85 


4520 


1.25 


74C93 


1.75 


740925 


6.75 


4046 


.95 


4522 


1.25 


74C95 


1.75 


74C928 


7,95 


4047 


.95 


4526 


1.25 


74C107 


1.00 


74C927 


7.95 


4049 


,55 


4527 


1.95 


74C1S0 


5.75 


74C92B 


7.95 


4050 


.55 


4528 


1.25 


74C151 


2.25 


74C929 


19.95 


4051 


.95 


4531 


.95 


74C154 


3,25 


74C930 


19.95 


4053 


.95 


4532 


1.95 


74C157 


1.75 


4000 


.35 


4060 


1.45 


453B 


1.95 


74C160 


2.00 


4001 


35 


4066 


.75 


4539 


1.95 


74C16I 


2.00 


4002 


25 


4068 


.40 


4543 


2.70 


74C162 


2.00 


4006 


.95 


4069 


.35 


4555 


.95 


74C163 


2.00 


4007 


.29 


4070 


.36 


4556 


.95 


74C164 


2 00 


4008 


.95 


4071 


.30 


4581 


1.95 


74C165 


2,00 


4009 


.45 


4072 


.30 


4582 


1.95 


74C173 


2 00 


4010 


.45 


4073 


.30 


4584 


.95 


74C174 


2.25 


4011 


.35 


4075 


.30 


4585 


.95 


74C175 


2.25 


4012 


25 


4076 


.95 


4702 


12.95 


74C192 


2.25 


4013 


45 


4076 


30 


4724 


1.50 


74C193 


2.25 


4014 


.95 


4081 


.30 


80C07 


.95 


74C195 


2.25 


4015 


.95 


4082 


.30 


80C95 


.85 


74C2O0 


5.75 


4016 


.45 


4085 


95 


80C96 


.95 


74C221 


225 


4017 


1.15 


4086 


.95 


80C97 


.95 


74C373 


2.75 


4018 


.95 


4093 


.85 


80C98 


1.20 







74S00 SERIES 








74SO0 


44 


74S74 


,69 


74S163 


3.75 


74S258 


1.49 


74S02 


48 


74S85 


2 39 


745168 


4.65 


74S260 


1.83 


74S03 


48 


74S86 


1.44 


745169 


5.44 


74S274 


19.95 


74S04 


79 


74S112 


1.59 


74S174 


1.09 


74S275 


19.95 


74S0S 


79 


74S113 


1.98 


74S175 


1.09 


74S280 


2.90 


74S0B 


48 


74S114 


1.50 


74S181 


4.47 


74S287 


4.75 


74S09 


98 


74S124 


2.77 


74S182 


2.95 


74S28B 


4.45 


74S10 


65 


74E132 


1.24 


T4S186 


3.95 


74S289 


6.98 


74S11 


m 


74S133 


.98 


74S189 


14.95 


74S301 


6.95 


74S15 


70 


74S134 


.69 


74S194 


2.95 


74S373 


3.45 


74S20 


88 


74S135 


1,48 


74S195 


189 


74S374 


3.45 


74S22 


58 


74S138 


1.06 


74S196 


4.90 


74S381 


7,95 


74S30 


46 


74S139 


1.25 


74S197 


4 25 


74S387 


5,75 


74S32 


98 


74S140 


1.45 


74S201 


14.95 


74S412 


2.98 


74S37 1 


87 


74S151 


1.19 


74S225 


8.95 


74S471 


9 95 


74S38 1 


63 


74S153 


1.19 


74S240 


3.98 


74S472 


16.85 


74S40 


44 


74S157 


1.19 


74S241 


3.75 


74S474 


17.85 


74S51 


n 


74S158 


1.45 


74S251 


1.90 


74S462 


15.60 


74S64 


78 


74S161 


2.85 


74S253 


7.45 


74S570 


7,80 


74S65 1 


26 


74S162 


3.70 


74S257 


1.39 


74S571 


7.80 



PROMS 



74S188 


(82S23) 


OC 


32x8 


3.95 


74S287 


(82S129) 


TS 


256x4 


4.75 


74S288 


(82S123) 


TS 


32x8 


4.45 


74S387 


(82S126) 


OC 


256x4 


5,75 


74S471 




TS 


256x8 


9.95 


74S472 


(82S147) 


TS 


512x8 


16.85 


74S474 


(82S141) 


TS 


512x8 


17.85 


74S670 


(82S130) 


OC 


512x4 


7.80 


74S571 


(82S131) 


TS 


512x4 


7.80 





7400 SERIES 




7400 


.19 


74128 


.55 


7401 


19 


74132 


.45 


7402 


.19 


74138 


.50 


7403 


.19 


74141 


.65 


7404 


.19 


74142 


2.95 


7405 


22 


74143 


2.95 


7406 


.22 


74144 


2.95 


7407 


22 


74145 


60 


7408 


.24 


74147 


1.75 


7409 


.19 


74148 


1.20 


7410 


.19 


74150 


1.35 


7411 


.25 


74151 


.65 


7412 


.30 


74152 


.65 


7413 


.35 


74153 


.55 


7414 


.56 


74154 


1.40 


7416 


,25 


74155 


.75 


7417 


25 


74156 


.85 


7420 


19 


74157 


.55 


7421 


.35 


74159 


1.65 


7422 


.29 


74160 


.85 


7423 


.29 


74161 


.70 


7425 


.29 


74162 


.85 


7426 


.29 


74163 


.85 


7427 


.29 


74164 


.85 


7428 


.46 


74165 


85 


7430 


.19 


74166 


1.00 


7432 


.29 


74167 


1,95 


7433 


.45 


74170 


165 


7437 


.29 


74172 


5.95 


7438 


.29 


74173 


.75 


7440 


.19 


74174 


.89 


7442 


.49 


74175 


.89 


7443 


.65 


74176 


.89 


7444 


.69 


74177 


75 


7445 


.69 


74176 


1.15 


7446 


.59 


74179 


1.75 


7447 


.69 


74160 


.75 


7448 


.69 


74181 


2.25 


7450 


19 


74182 


75 


7451 


.23 


74184 


2.00 


7453 


.23 


74185 


2.00 


7454 


.23 


74186 


18.60 


7460 


.23 


74190 


1.15 


7464 


.39 


74191 


1.15 


7465 


.39 


74192 


.79 


7470 


.35 


74193 


.79 


7472 


.29 


74194 


.85 


7473 


,34 


74195 


.85 


7474 


.35 


74196 


79 


7475 


.49 


74197 


75 


7476 


.35 


7419B 


1.35 


7480 


.59 


74199 


1.35 


7481 


1.10 


74221 


1.35 


7482 


.95 


74246 


1.35 


7483 


.50 


74247 


1.25 


7484 


.50 


74248 


1.85 


7485 


.85 


74249 


1.95 


7486 


.35 


74251 


75 


7489 


4.95 


74259 


2.25 


7490 


.35 


74265 


1.35 


7491 


.40 


74273 


1.95 


7492 


.50 


74276 


1.25 


7493 


.49 


74279 


.75 


7494 


.55 


74283 


2.00 


7495 


.55 


74284 


3.75 


7496 


.70 


74285 


3.75 


7497 


2.75 


74290 


.95 


74100 


1.00 


74293 


.75 


74107 


.30 


74298 


.85 


74109 


.45 


74351 


2.25 


74110 


.45 


74365 


65 


74111 


.55 


74366 


.85 


74116 


1.55 


74367 


65 


74120 


1.20 


74368 


.65 


74121 


29 


74376 


2.20 


74122 


.45 


74390 


1.75 


74123 


.55 


74393 


1.35 


74126 


.45 


74425 


3.1S 


74126 


,45 


74426 


.85 






74490 


2.55 



NEED FAST PARTS? 
DYNAMIC RAMS 



4116 


150NS 


16Kx 1 


8/19.95 


4116 


120NS 


16Kx 1 


8/29.95 




STATIC RAMS 




2147 


55NS 


4Kx 1 


9.95 


6116 


150NS 


2Kx8 


CALL 


6116 


120NS 


2Kx8 


CALL 




EPROMS 




2716-1 


350NS 


2Kx8 


12.95 


2732A 


250NS 


4Kx8 


25.95 


2732A-2 


200NS 
MPU's 


4Kx8 


32.95 


Z-80B 


CPU 


6mHz 


19,95 


Z-80B 


CTC 


6mHz 


17.95 


Z-80B 


PIO 


6mHz 


17.95 


68BO0 


CPU 


2mHz 


10.95 


68B21 


PtA 


2mHz 


12.95 


68B50 


ACIA 


2mHz 


12.95 


8085A-2 


CPU 


5mHz 


16.95 



APPLE OWNERS 

EXPAND YOUR 48K COMPUTER TO 64K 
SUPER RAM - II 

PLUG IN SLOT 
GOLD PLATED CON TACTS 
INCLUDES 5 JUMPER OPTIONS 
INCLUDES 5 RAM ROM OPTIONS 
ENJOY THE BEST OF BOTH WORLDS £ 
1SK RAM (RANDOM ACCESS MEMORY"! ' 
THIS IS 1 SOPHISTICATED FIRMWARE 
EXPANDS YOUfl «BK APPLE TO MK 
Or- PROGRAMMABLE MEMORY 

ELIMINATES THE NEED FOR APPLESOFT" OR INTEGER BASIC ROM 
CARD 

ALLOW YOU TO RUN APPLES NEW FORTRAN PACKAGE. ALSO 
PASCAL AND PILOT 

KEYBOARD CONTROL SELECTION OF RAM OR MOTHER BOARD 
ROM LANGUAGE 

INCLUDES INSTALLATION INSTRUCTIONS AND APPLICATIONS 
NOTES 

THE SOFTWARE DEVELOPED BY VARIOUS VENDORS FOR YOUR 
\SiKj SHOULD NOW WORK AS THEY ADVERTISED 
THE MOST VERSATILE RAM EXPANSION ON THE MARKET TODAY 
UNIQUE 1 YEAR WARRANTEE! $168.00 




APPLE FAN 



"COOt-rr- 1 . ■-... _ 

TAN COLOR ST 

SAVE DOWN TIME # jL, 

■.ONCi LIFE MOTOR ^B 

LOW NOISE IS A MUST jfe ^^ ■ 

SAVE REPAIR CHARGES ~^W . 

INCREASES RELIABILITY "" ■-. 

CLIPS ON — NO HOLES OR SCREWS 

MINIMUM QUIETNESS IS DUE TO THE DRAW EFFECT OF AIR 

THROUGH YOUR COMPUTER AND A SPECIAL FAN AND MOTOR 

DESIGN 
• THOSE EXTRA PLUG-IN CARDS CAN CAUSE EXTRA HEAT 

HOW TO HOOK IT UP 
1 Clip «1 on yGur APPLE 
2. Unplug your 12QV cablo iyou won't nttd ill 

5 Plug inert '20V cable dom Super Fan 11 io iha back of your computer 
4 Plug |he supply cable ln?m Super fan II [O your il-Clv ppwEr source 

5. Turn on ihe rocKer swilch and a Punt-in tea roady ti£hl comei on 

6 You are all s*1 "COOL fT" 

UNIQUE 1 YEAR WARRANTEE! $63.00 

■APPLE IS A TRADEMARK OF APPLE COMPUTER INC 



VISA* 



JDR MICRODEVICES. INC 

1224 So. Bascom Ave. 

San Jose. CA 95128 

800-538 5000 • 800-662 6233 (Calif.) 

408-247-4852 



TERMS For snipping mciude $2 00 lur UPS Ground S3 M toi 
UPS Blue Label Air $10 00 minimum order Bay Area Ftesi 
dents add 6v}% sales lax Calilorma Residents add 6% sales 
lax We reserve ihe rigtit to limit quantities and substitute 
manutaclur&r Prices subject to change without nonce 
Send SASE lor complete ii r .i 
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AMERICAN 

LUNG 

ASSOCIATION 

The Christmas Seal Peopl 



Space cpnirntiuled by The publisher as a public service 







WRITE FOR 

McGEE'S 



SPEAKER & ELECTRONICS CATALOG 
1001 BARGAINS IN SPEAKERS 

Tel.: 1 (616) 043 5092 
1901 MGGEE STREET KANSAS CITY, MO. 6410* 



l 1 BLAZING NEW TRAILS IN 
ELECTRONICS SINCE 1949 



4 one e CAPACITANCE METER .1pFto999KuF 
In O FREQUENCY COUNTER 35MH2 
*" O SQUARE WAVE GEN. 1Hz to 99KHz- 
O OHMMETER - 3.58MHz Xtal - Regulated PS- Five 
.8" Readouts-Low cost TTL Circuits- Automatic 
Decimal Placement-Be AMAZED -Build It for 
SSO or less. [ Purchase the plans, etched P.C. 
board 4-3/4" by 6-3/4" and tront pan el deca l 
forS15.291 BAGNALL ELECTRONICS, Refund \ 
179 May Street. Fairfield, Conn. 06430 *"* •"« 



CAPACITORS!! 


Radial Leads 




Zmfd/MV 


. 15 


220hifd/25V, 


. .35 1 


470mld/75V 


. .65 1 


S00mtd/35V 


. .48 


22O0mfd/SW...„ 


l,«l 


3300mid-25« 


I.EOJ 



Calculator Keyboard 




Mounted on PC Board 
23 Key Function 

1 Led 1 Slide Switch 

$ 2.99 



DIP TIT CW 

5 Pes. SPST 
S Pot SPST. 
10 Pas. SPST 


All Made 1 
ByCTS 
(Pos, DPDT 

'1.04 
'l.OO 


'LOS 

'1.70 1 



lomentary 
B . usfibuttcm Switch 

S imp JSY. D.C. 

IH741G3N m L^ST 89 

SH74175N 69* 

DwrT 4 ^i5i :::::: : :«« ■ ■ n ;H, n * JE,t!?f A 01 der 

7*1586 35* ■ 

74H20 25$ ■ 

DM7495H ..49*> !^*« » 

8*74157 49* 

DM741G1AN 69C 

0M74L58SN 35* M Trim Pots 

DM74H50N 49* ■ Mid. ^^ 

74H103N 1.19 ■ &,cts fl ■» 

74L574.. 35(1 ** K ■ 

74H11 490 ■ '"™ aVVT 

74H01 49*1 »"■ IW 

74LS241 1 .65 ■ V * L ' ES 77 

DM7445 79C ■ 20' 

74LS85 95£ ■ — 

74LS298H 95? I Z5 £»™- *J* ■**• 

MM74C93N 99* ■*- "**"- **■ *" 

SN745280N 2.25 

74LS191H 95* 

74LS195 85* ■ Sub mini P.C. Trimmer 

74LS123N 85* ■ 32 - 50 at H" Diam 

SN74LS138 690 ■ ,o Fftr 8D,iM 

MC838P ...1.45 -H *' ' 

''Parts on TapedReef 
AY-3-8600-1 . Contains Diodes, 

Resistors. Capacitors 
2F<*iOnfj4.50 

Non Polarized 

VHF-UHF-FM 75r 
To 300 ohm Matching 
Transformer 



A.C. Adapters 

9 rolt 100 mil W^femnTphif - 4.25 
9 wit 200 mil W/grkwi plug - 4 .99 



Reed Relax 

6 nit .5 amp 
ID witt WQY.O.C Switch 

99' 



IN 34 Special 
2 5/4.00 

IH414S 
15/4.00 

6.3 Volt Grain of 
Wheat Lamp 50' 



Precision Crystal 

S.OSStrahi 






V. 

O 

•z. 
O 

rr 

& 

HI 

-I 
m 

I 

O 
Q 
< 



136 



F.P. CANS 

|3000mfd/50v 

4.29 

6800mfd/5OV 

4.89 



Buzzer 

9 Voll Only 

65' 




79'-. 



3.95 



12 Pin Edge 
Connector, Single Sided | 

-*4y 



2 Set 75 ohm 

Coupler/combiner 



r Complete 1 Witt Amplifier 

wild on/onVvalume control 

mini Jiick 9 volt input 

$2.95 



J Wire A.C. Line Cord 
*-v 18/3 

\'U5 i 

Computer Grade Cap 
2900mfd 75 Volt 

$2.00 



Teletype Paper 

4W Dlim. tW wide 

White Bond Single Copy 

M.Wjier Boll/ 

S25.00 For 12 Rolls 



lc " Only 
39' 



'2.49. 



75 ohm Camtclw 24 4 n. 



(QUANTITIES LIMITED ON SOME ITEMS] 



Dipped Tantalums ] 


me tote..... 


29 


1/25 Volts. ... . 


35 


4.7/35 Vote... 


... .62 


15/10VOH .... 


....39* 


.33/3S¥ort ... 


... .29* 


10/20volt .... 


....69*1 



ELECTRONIC MART 



90 E w met Street 

Chilhcolhe Ohio 45601 

614773-1313 

CHECH MONEVOROERS 

»IS* MASTERCARD 



Terms: % to.OO minimum ordei 

>60 1 Ad d $4.00 to r s hi ppi ng 

& handling (sorry no COD'sl 

IS OHIO RESIDENTS HOD 

4 5ALESTAK 

SEND FOR FREE CATALOG 



I 




DON'T 
BLAME 
THE 
SOFTWARE! 

Pat. #4,259,705 

Power Line Spikes and Hash often cause 
memory loss or erratic operation. Often 
floppies, printer & processor interact! 

OUR patented ISOLATORS eliminate 
equipment interaction AND curb damag- 
ing Power Line Spikes. Surges and Hash. 

Filtered 3-prong sockets and integral 
Spike Suppression. 125 VAC, 15 Amp, 
1875 W Total - 1 KW per socket. 

ISO-1 ISOLATOR. 3 Filtered Sockets; 
1O0O Amp 8/20 usee Spike Sup- 
pressor $62.95 

ISO-4 ISOLATOR. 6 Filtered Sockets; 
1000 Amp 8/20 usee Spike Sup- 
pressor , , $106.95 

ISO-3 SUPER-ISOLATOR. 3 DUAL fil- 
tered Sockets; 2000 Amp 8/20 usee 
Spike Suppressor $94,95 

ISO-7 SUPER-ISOLATOR. 5 DUAL fil- 
tered Sockets; 2000 Amp 8/20 usee 
Spike Suppressor $154.95 

Maste'-Cnj'ge, Visa, American Express 
TOLL FREE ORDER DESK 1-800.225-4876 



Electronic Specialists, Inc. 

171 South Mam Street, Nattck. MA 01760 
Technicals Non-800: 1-6 176 5 5-1 532 
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STEINEL HANDHELD 3V2-DIGIT MULTIMETER 



The hand-held instrument 
is m persuasive concept — 

• ainca you C»n apply the two proba Up* dirtfelly to any 
pottnlitl point* by hand, wham rneaiurina. potntMial 
iWfTtrmuas. 

• sine* tha poinU b*ing taatad ar»d tha rJiapiay raadirnr 
b*« in viaw i irmiHarcaou »ly 

• »inc» tha iciii rartga Mla-ctad can b* cKarnoad whti* 

miHr, a a mnnvirrmin:. 

• ttnet th* dimarnlori lymbol appearing in tha diapley 
eniurat unambiguous reading, 

• Sine* you can ttort tha reading diiployad if tha taat 
poinla iro at fairly fund- to- roach iitei, and 

• ain-ca you can carry thia malar 
with you at all timaa, ihanka 10 
it* imill lixa, whihaul having to 
transport addrtioftaf part* tach 
as * laid or binary charger,. 





D-C- VOtTAQESiram 0.1 mY Ed WO V 

AC VOLTAGES 'ram 10 mV Id MCfY 

RESISTANCES l-on. 0.1 fl 1o 20 Mfl 

rtiah-cenirifT 3^-fliU'" '•flu'*) ;T*iai fJiapliy 

Autvnttv DIMENSION *nd DECIMAL POINT DISPLAY 

Autompnc POLARITY INDICATION 

iNTLC; RATING A/D CONVERTER vtiie lr-e dual ilapa 

Ti»ihod an i CMOS L S,i. ur-ipl* chip-, providing hirji 

i«lill*nei Is liJl.nfl. High, ratability, and AUTOJEflO 

function, 

PutnbulEDn HEADING STORAGE la ihn rniiiuit' 

manEi i jr. be mid* «v»n W» hatd-lfi-raaehi platal 

■nd l*nn 1h» durjliy brought ehjI Ed whtn i1 finft tha 

««ad. 

Tha flOLLiNO CONTACT SUCUNG SWITCH and itta 
.mvlhliytr circull bgftfd pro^da, jm! ral nrji Irty «id 
:aniinitnct: Eh* xcila ri-iga cjn tit (hanrjad during 

Ordtar No. 1477 5169.00 



TEC H H ICAL SPEC I F I CAT I ON S 

High INPUT IMPEDANCES bt mm than I Mil— 

wan m i^b A.C rangM: msm imp^fiJi'i c« 01 mart 

rhm : Gil m Elit 200 ntV DC - jn-ji *,<;•■ i 

rftolur.iw. a* lOOjlV 

FOOLPROOF OPERATION In ill IMN) nngn up tp 

500 Vr '• 

Guilts Hi CD STORAGE BATTEnY 

INTEGRATED BATTIflY CHARGER— ein tM rvchvoctf 

wUhtml icctiigiiij H nrry lupplu uph*Qt batwaan 

1 10 and 3*0 V, SO or BO Hi; ai arin irfl*. p.'gDl 

iATTERV VOLTAGE raaitinig 12 tHsitrp' OCMttWOU 

ppirjI'Pn pin chargt: Charging- lima- H "20 V/50 Hr 

o 17 JMhin 

SIZE AND WEIGHT 

□■■play unit, wiEhnuE prasa lip IBB ■ 44 z 17 nun 

BaEEtrv unit, wiEhbuE prabi lp 135 i; 32 > IS nun 

Unglh ftf COflfllrcErno la*d 1 m 

WtlgTil ot tcntlplala iTfcvtrf 250 g 



.. 910.00 




STCHFS 00 NOT ACCEPT MAIL Q«X AS 

MAILORDER 

P.O. BOX 220SR CULVER CITY. C A 90230 



PHONE ORDERS (JE13) 641-4064 



**~iumCU*liSIDOe A* IT DC la mw aailaai art ftartang Mjilii C>*jj 
irvl VISA ' irpV ia H Pltact MAN TW EfcVff -*i rk^t* if-lrtM* XvMaiT Ma 
vfHi* UM laaai iku IM h4pct ■» area lair Hal laipnmfli lw i>ki 
33m ar£in| aw ■an r aan Mad Onjp p«Af fV| tftfrnl Ai *aH tl aaaaaVkl 



MEMORIES 



2102-1 
2114L-2 
2114-3 
2114-2 

4116 
2708 
2716 
2732 



(500 nsj 
(200 ns) 
(330 »:) 
(200 m) 

(200 nsj 

|5v) 
[350 ns| 



1 -» 
(2.00 
350 
3.40 
3.50 

3.00 

3.50 

6.50 

13.00 



ID up 

$1.80 
2.95 
2.80 
2.95 

2.20 

3.30 

4.80 

11.00 



100 up 

si. io 

2.60 
2.50 
2.60 

2.00 
3.10 
4.50 
9.90 



Introducing 

the full 

featured, 

expandable 

color 

computer! 

"viC-20 $299.95 




on I j 



EPROM 



2716-5 

(E VOLT) 



$6.50 



EPROM Erasing Lamps 

• £R*SfS 4 CHIPS I.', LESS THAN ZO MINUTES 
• SIMPLE TO USE • SAFETY INTERLOCK 

• ERASES liat 211 S. H02A. He. 
UVS-11E - S1S.00 






30 MHz 
HITACHI 



DUAL TRACE 
- i. PORTABLE OSCILLOSCOPE 
- MODEL mni%r __ 

j V-302B 59§5.00 

More sensitive to your input 



SORCERER COMPUTER 



Speak* Your Language 
i - l)L KM ■ JK m* - ha) CHMaa VO - X 

Pane an and 04 Urn HM 



*aak ^ B InnEfMCrWIfan-^Qlnripd^araiai 

[■ " "^ T T Vl O-acan-StJ.JMCnp^R— uan. 

lL * ^1 hJ-IMBi*. Sana I aad P«*U ITj 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaafl OiOftf Pin He DP1C02-2 32K 



VISIT A STUfl E N EAR YOU TODAY - Wi itoek a larg* salictian al Tichnicil Books. Oitctait Cenpriaintt. Iniigf aaaal Cifturti. Tail Eg uipm in t aad Eltfirfln.t 3upp!c»j 



ATLANTA 

3330 Piedmont Hd. N.E 

Ailania, GA 30305 

(404) 261-7)00 



CULVER CITY 

11080 Jefferson Blvd. 

Culver City, CA 90230 
(213) 390-3595 



HOUSTON 

2649 Richmond 

Houslon, TX 77098 

(Til) 523-3480 



PORTLAND 

1125 N.E. 82nd Ave. 

Portland, OR 97220 

(503) 257-9404 



SANTA ANA 

1300 E. Edinger Ave, 

Santa Ana, CA 92705 

[714] 54J-B424 



SUNNYVALE 

1054 E. Ei Cammo Real 

Sunnyvale. CA 94087 

|408) 243-4121 



TUCSON 

4518 E. Broadway 

Tucson. AZ 8571 1 

(802) 881-2348 
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COMPUTERS 

ATARI" 800'" 
COMPUTER SYSTEM 

16k-*750.00 
Wk^SSS.OO 

'APPLE II Plus" 



48k-*A 
64k-*"{ 



lOO 



ATARI }$»\ 
Software ' 

Missla CummafirJ 

1st i io ills 

S1 ar Riilift 

Eton 

All/ 

»36QQ/ ea 



REAL-TIME CLOCK 
CALENDAR (MSM5B32) 



*7.45 



XTAL 
*2B5 



- L«™ I'D— Oiaaa^aiid 



J ;45°° 




THEMPDH7 



SHELF/ DESK 
MOUNTED *S722 
i 15500 

DOC 

ii : ;■ ammi mn\ 'ui 

■II :i .. ■ I. ":t Mm 

v. i -v.**. pi tan 



'7550 



powm 

SUPPLY 

MODEL 
"CP198 

<-Wl ->11QVl}4n 

m 6amps 
'29.95 



6E8T. SELLERS! 

Sftai — ^"Mictipiocissm" 
Jitoii *is.oo/ea. tW 

Mull II ii-..'. Cinrli ^ 



CARDS 

280, 

'295°° 
16KRAM 

*!60°° 

VIKX 

VIDEOTERM 

KEYBOARD 
ENHANCER 

*12Qoo 

CftLIFCuMPSV* 

APPLE 
CLOCK 
$124oo 

PROTO 
BOARD 
*25°o 
PRINTERS 

EPSON 

Hx-ao 

ST*-*535-<>o 

FT"- J f645-°° 

Inter I jc! £ cable 

(78.90 



pROro cups 



t4 PIN 
16 FIN 
24 PIN 
to PIN 



H 35 
S4 50 
Se .75 
SM.7S 



CONCORD 



1971 SO. STATE COLLEGE , 

ANAHEIM, CALIF. 92806 J>\& 

(714)937-0637 *^?>S 



NO COD 

MO.MIN ORDER/ CA RES ADD 6. 
FRT 

100 240 800 WOO UP CAa 



•SPECIALS* 

ZEIITrl m-m Videa Nranitoi: Giaan Phasphar 

1Z inch is+llii _*>i39oo 

3iEh MUFFIM FAMw/card — — *9.S5 
LTPD r«i:FliBiBiiliCiii[r** E95 
B1S5 HAM— — 111.50 
8Z5S-PPI— (I.S5 
2131- Sialic RAM — -*U5 

aoasA cpit— ta^o 
Hceaoo- cpu— -tin 



'81 I C MASTER 

874B-S— -*31.00 

334 IPC— t'.OP. 
MM5GGQ — — 35C 



MONITORS 

Video "AMDEK Corp." 

lOO vUbo 




II,. 

12m 

BLACKS WHITE 

VIDEO MONITOR 

SUM* ■IfiDfl C»s 



C»J 



■umt- 



VI HO KKXiTun 




COMPONENTS 



WKO .3w 74S1» .75 
1*903 45 74SMO 1.00 
T*S1M ,75 



SH74O0H 


» 


SH7442M 




5W7402H 


j] 


SM74BZH 




MeTMOaW 


21 


SN74ft3M 




Sh 7-00*1 


a 


SN74ft9H 




sn;<iow 


il 


5h74SrOh 


i 


SH741 ;n 


» 


SH74122M 




tNMIM 


32 


SK74ldWN 


■ 


5M7aiaH 


R 


SM 7414th 


' 


SK741aH 


37 


SH741S1N 


| 


5H74I7N 


» 


SM74ISJH 




SN7430H 


17 


5H741S4* 


1 


SH7435M 


70 


SM741&SH 




SH74.30N 


IT 


SH741S7H 




SH74JTH 


M 


SH7410» 




IM743M 


34 


SN741A1H 


i 


5HT440M 


It 


St474iUh 




HM744M 


43 


Sfi 74104* 




SH744JN 


42 


SM7410SI) 




IW-t49H 


*4 


SM74l74h 




HtMCIfl 


Ifi 


SN74l7a»i 




lH»Ho| 


IB 


SN74iaOKi 




SHF474N 


27 


<. h ? 4 ' h ■- * 




Hmm 


IS 


SM743a3M 


1 


74LS00 




MLWU 


21 


74LSTU 


Ml 




20 


74LSTB1 


S3 


74LS03 


28 


74LS103: 


*J 


Mt9H 


it 


HLS>U 


<dfl 


MUM 


33 


TALSiaA 


■ 


MLS04 


» 


Mli»B5 


06 


MiSOt 


3fl 


MU4M 


Sfl 


M4.S10 


3* 


MLS 170 


.'!i 


MLS 14 


m 


74 LSI 74 


61 


MLSJO 


32 


MLS17S 


■ 


MLSll 


M 


74L51ftO 


rv*. 


MLfH 


40 


74LS101 


I2S 


MLS27 


27 


M LS 190 


■ 


MiJKU 


37 


HLSIfr 


its 




Zfl 


MLS221 


1.29 


HLS33 


.31 


ME.5240 


|J| 


mm 


31 


MLS241 


■■(IS 




■d 


MLS341 


IBM 


niaM 


77 


M LS244 


■:» 




3t 


MLS34S 


t4l 


MLJ75 


U 


MLSHl 


i H 


MUtM 


45 


MLS25J 


o.^ 


MLS. BO 


H 


741S357 


M 


MLM9 


as 


MLSZSB 


iiai 


ML&H 


BO 


;* i_s;*c 


M 


74LSH07 


43 


M LS273 


lii 


Mima 


43 


M'.Sir* 


4fl 


MitUB 


4S 


74LS29C 


1 » 




H 


ML32V3 


|,H 


MLI1U 


l» 


MLS»S 


■ 


74 LSI 2* 


rt 


ML.SM7 


A 


ML31S* 


64 


74LS373 


| 41 


74 LSI 3ft 


s» 


MlSJM 


l4^ 




4ft 


MLSaTT 


■ H 


MLHSA 


40 


MLS94S 


1 M 


74 Ola r 


cnia 


J-J.L5070 


: K> 


Z-« 




7 r ft0 




Z-SQACTO 


1O-60 




Z-»ACJ>IJ 


10 50 




Z-M002 W-fl-W 128.00 




NW 




13-W 




SS01A 








ucaeco 







74S04 
74SCE5 
74S10 
MS-IS 
74520 
74S23 
74S30 
74537 
744S0 
MS5-r 
74S04 
74S74 
745116 
745112 
745132 



370i 
2715 
3712 



38 74S174 

.30 745175 

>J 74$isa 

.45 745HB 

J55 74S2OT 

55 74S24D 

.75 745244 

56 74S3S1 
,55 7452*7 
40 745355 



4.25 
5.75 
2-75 
2-99 
2.75 
3 95 
2,95 
...71 
0.25 
9.50 
3 30 
9.50 



5.25*4 A tor 2,86a* 



.55 74S470 

M 745*71 

1.95 74S473 

1.45 74$474 



T2BGM 4 Pgr 11.0DM 

3O0HS 200aa5 tot 14.00 
2D0HS JJSaa 5 •& 10.00 



1111 450Mtt 3.50aa»*5a 2XOaa 

450HS 95 1103A -75 

S055 2J5 UPOT55 1&S5 

NE555 J7 necproM ».■ 

AY5-B1JA 4 25 . EM fr tf aHar 

1459 .05 LAK20Q1 155 

1454 OS H04400 1.4£ 

(Tn» 130 

9T25 IM 

8213 L96 

SaiS 1.36 O3001 

O4r09Crt .65 03QQ2 

llAVffmLAC .55 

7905 .85 | n 

faoa as '-u- 

SOCKETS 



MHOOM 



7V15 
7418 
7&A 



LM741 

HC1459P 

LH72D 



al 
KUt.20 

K'.'l X) 

KV1.40 

nyi.Hr 

HttJD 

VV3.70 

W2.70 

KV3. 

W3i0 



liiaF^ 



■?5 »«JO M 

» KW.70 « 

i.ao tos.jx) is 

1 15 «ua.n 20 

j.a3 »na.?o a 

1.10 10V^.TO » 

.Sfl KVW.TO 2ft 

ISO 

TERMINALS 



Synertek 
«KTM-3" 

LOW COST 
TERMINAL WITH 
KEYBOARD AND 
VIDEO 100 
* M99.O0 



O 

m 
O 

m 
£ 

m 

3 



CIRCLE 22 ON FREE INFORMATION CARD 



GLOBAL SPECIAL ties CORP 



PROBES SOCKETS 

LP-1 1W.00 £XP-3QO S 10.50 

Lf-2 2S00 EXP-300PC 2 4G 

1P-3 IB -00 EXP-LJ5Q BIO 

rCTHT POWEHBD 

CLIPS PROTO -BOARD 

PC-14 4*00 PS-lOA 1TQO0 

PC-IB * 10 PH10r SJ 00 

J*C*3* 9 00 Pfl-IOT IS 00 

PC-W 14 00 PB-iOO 30 10 



BREADBOARD ELEMENTS 

Cri-lflS 113.00 OT-li3E1 S? 75 

qt-4J$ 9.50 QT.47B 2 &0 

QT.36S 7JS OT-35B 3 10 

QT-taS 415 0T-U5 3,75 

OT-as a oo qws. 2 ?& 

Lvgi-c Munimr JUMPER 

100H imptdinca WIRE KtT 

LM-X 1T5CO 'iVK-1 S9 0D 



Pi 64 SL IT.lv WRAP TOOL**; 50- ™>De1 of 38 g.iQ*wM« . 130.00 

C ' CO' 1 B QUA L- WAY UNWRAP TOOL Unwrap* 2S-30AWQ S I 1 

P16G-2A DUAL-WAY WFUJ , -FJ-STR*P7OPL,Wra5.iJfi.30i , A-g SI ? SO 

3304 UNIVERSAL MIcrQCDnnpuK^Prooiiaf Plu-gbeird S2?.fl5 

8600V UNIVERSAL M icracompglir/pMSMiiaf Plugboard, 

for Air.ir eaoo & i usa i aoso $24.95 

4007 UNIVERSAL Cgmpulr-r PtugbnjFd Hn DEC LSM I PDP-8, 

POP'* 1 and Hnthkit K-1 1 120 40 

4609 MICROPROCESSOR PLLTG&OARO, for Apfci* II Z-23 90 

WE STOCK THE FULL VECTOR LINE — Catalog Avaslabla On Raquail 



rccc-npLiteri iTha BagimarV SoP^ 17.96. A<l 
hiUDrtucl da (A M icp gt prn pulij r» [Banc Concapitj S12.&*. 4 and a Bn 
PJ ic«oprrK.( IW3M) mabCOk Sl9 95. 1 S BilttlempWCaliDF r!rj!n.dbairt 519.35, 

Tub CRT Conlreilar HBndbci&k.. S6.&3, Th» BSQW WicroprccBBior Hind 
LmdCiIl.8o.9H ZSO Asitmgiy Language Progi'lOHninB.. SIS -SB, 
QE-03 AiumDIy Ung«*ga Progfjinvninfl.. Si A. 09. 6609 Assam bly Ljnguagc 
Pr C-g'< Tim inQ SI (.». Rutin alt Syt:ar> Buyer i G*i Ida $7 .95. C P.-'W Ul I r I 
Guitia . 11 3.#ft. Apalp II User e Gutd* 516,00 M > crop to; ■« on for 
Miitu'imim 6 Control St 6.99, CflASlC" Uiiii Guida . $1B,QQ. lirtai 
liemg to S- 1 CO. Iti E 596 Mieraeonrtpuicrrj $1 5 OO Smii Common B J n f. 
Pfogtirni 51* 99 PntUeil D*ne Progimna SIS 59 Soma Common 
Bjji c PiQanmi. — Attn Edition SI 4.99. Soma Common B ji ic Frogr uni 
— TRS'BO Laval II EdlHon. .914.94. Sei.anca and Eng in ■■ring Silt Pro 
Apfta II Ed«lipn & 15.99 



LM301NS 33 

LM305K 

LM307N 40 IM31&N 

LM30S** 1,10 LM323FT 

.'.1.1C?', 2,00 

LM31QN 1.76 

LM311N 

. v;;::-i 



1.15 
1.9& 
1.65 
500 



LM324N 
LM337N 
LM339N 



LM364NS1 75 

NES56N 

NESEflN 

NF;5SIN 

NE&C5N 

NEifiON 

!JL:0 "'. 

LM73J 



3.59 



7400 S.1 

7401 1 9 

7402 1 9 

7403 1 9 

7404 19 
7410 20 
742^20 

74LSO01 
74LSQ1 
74LS02 
74LHM 
74LSOB 
74LS10 
74LS1 1 
74LS13 
741,520 
74 LSI I 
74LS38 
MLSM 
74LS33 
4LS3J 

4O0t S 30 

4002 30 

400a 1 .05 

4007 2fl 

4008 90 

4010 .50 

4011 30 



7-5255 25 7483 a.SO 74125$ 45 

742a 40 743G 35 74132 

7432 25 74 a 5 ,46 74141 

T439 .30 7496 .SO 74166 

7443 .40 Uiia 1.30 7416' 

7443 75 74121 .35 74 1 85 

7474 3S 74123 ..SO 7*161 

T.wiJ.mn=MJ!Pinm 



LM741N 
tM747N 
LM.I45BN 
LMS4&9N 
LMM69N 
7BOSCH 
731 ZCB 
751 SC< 

74132 
74134 
74195 
741^3 
74199 
74221 



tlOO 

2.05 
3.06 



74L542 S. 50 

74LS47 

74LSS4 

74LS74 
74L57S 
74LS83 

74LSB6 
74 L 592 
74L59S 

74LS113 
74LS133 
74LS123 
74LS125 
74LS132 



74LS133J 35 

74 LSI 39 
74LS161 
74L515-3 
74LS156 
74 LSI 69 
74L5T6T 
74LS103 

}•■!.$■ b 

74 LSI 69 

74L5174 .50 

74LS191 1 B5 

7* LSI 93 75 

7 A LSI 34 SO 



1 10 



2.10 



74LSJ951 
74 LSI 96 
74 L 5241 
74LS244 

74LS24B 30 

74L52&7 .55 

74LS266 .55 

74LS263 ,65 

74LS295 ,Q5 

T4LS352 1.00 

74LS3SS .45 

74LS36& .45 

74LS3S3 1,20 

74LS395 l 20 



AOim SEHIES CMOS 



40121 29 

JDI3 40 

4014 1.00 

4015 1.00 

4016 SO 

4D19 50 

40? 1 90 



40221 SO 

4033 30 
4024 75 
4028 70 
4032 2 00 

4034 J60 
4040 1 05 



40*111 OS 

4042 ,30 

4047 1 20 

404fl .40 

4050 .40 

4051 85 
4055 55 



4070* 40 

4035 90 

4510 1.05 

4512 1 00 

4513 1 05 
4632 1.50 
4533 1.50 



FND357$1.5Q Fnr06GO 11 95 MAAI4610S2.1 MAN571CS3 10 
FhOSOO 150 MAN3620 2.00 M4.N56ifl 4 10 MANC750 2 90 
^NDSOT 150 MAM3G30 2 00 MAN3650 4 10 MV5023 25 

EPROM PROGRAMMING 

SuntrflAiei Hill rapfGduea vour progrinv on jo 

EPRDM iupphed by ul. Train youF 

Ufijti PHQM^EPROht onty 

DtWlCI HI IMIHI ADBITlCiWAL EPROM'i 

3709 1 6 §5 1 7 00 

2716 19 95 18,00 

2732 31 35 26 00 

Optional Liung £5 .00 

54n0 itdue Mnli' EPROM FROM wilh prpar. Be 
liUi tp pack, m gnlt-RKte mjlornJ, H*d QTOliCtrt 
pcopaxly |w* IPT mat lllbll lor itupflinoj damaQa | 



STANDARD TIN 

WIPE LOW 

P1N!> WPAP PPOFILE 
14 I 65 1 30 



1.02 
1.10 

i 2a 

I 65 

1 53 



36 



as 



5T. Carbon Film Resistors I we stock 

IN ALL VALUES SPRAGUE 

';wioioi40£ '/iwiDiwinc I capacitors t switches 



MICROPROCESSORS RAMS ;■■.:,'.; l %,-, ti ,; 

2-BO 19.20 B300 J7 60 21Q1.-5G..*. J2.70 4027|J50 n S|. 4.26 

Z-SOA 950 6035 5.60 2102 llOZ^li 3.20 4116jiSOr5k 4.95 

809 OA 4.S0 SB09 23 60 21l2«ISS^j 2 80 4MGjjc»*5i 4.50 

3086 95.50 2114 3-20 4H6l3CXhS|. 4 10 

4.50 4164 |lMnS|.25 40 



1GK RAM 
EXPANSION KIT 



S066A 5.70 

3DBOA SUPPORT DEVICES 21ML-2 

6212 12.25 5253 17.60 

32 16 2 00 6257 10 00 

9234 2.50 B359 11.50 

322S 4.50 3275 32.00 

J23B *50 5279 7 30 For TflSeO(Model I Of HI), Applft 

epVohsi proms ° r PET compuEors 

270S «20 2732H&42 S« (8 P«, UPD41 6C-2 ;20C n ))S1 B. 9B 

271fi 7,30 Dal * ' u,mi *'** d W| tn cmrchi»a on raquait. 

MICHOPHOCESSOn INTERFACE ICs 

BT28 S2 1S 8T97 11.49 74LS242 H.79 74LS245 ¥285 

BT29 3.30 8T99 149 74LS343 179 74LS273 1.69 

BT95 149 74L5241 110 74LS244 110 74LS373 2 50 



We ALSO SPECIALIZE I CALL FOR II OUR NEW 

INJAPAWESe I „„..,..,- I CATALOG 

COMPUTER AMD I VLJLLJIVJC I AVAILAStE 

ELECTRONIC PAHTS I QUOTATIONS I ON HEQUEST 



*fe SUNTROMCS CO., ma 



r2621 CRENSHAW BLVD. Dflpt. R 
HAWTHORNE, CALIFORNIA 90250 



^^£2^ ILOCAtitl HfXX TQ POnMULA rWtIJO(Anaf*Ai.l 

** w STORE HOLrRStUcv. F*i iO*mnOKoni — S# IDtrnEaStw 

IN CALIFORNIA OUTSIDE CALIFORNIA TOLL FftEE 

{2131 644-1143 1-800-421-5775 

Matt Ordor — ■ No Mkiimum: Send Monoy OnJtr g* Chnck io: 
P.O. BOTv 1 9E7. HAWTHORN.E; , CA S02S0- Use ywr VISA v IVIa Jt*r- 
C4Jfl Iplflaao include eipirii^an daioj Add 52.00 poiehqc and htitdjinig; 
to QftJer £Lal"Fornia residents -add 6"*- sjilei tax. 



MOOSE™ 

National Semi LM396 is a 10A, 70W 
regulator adjustable from 1,25V to 
15V. This new regulator has current 
limiting, thermal limiting and is 
immune to blowout from overload 
and shorts. TO-3 package requires 
only 2 external resistors to set output 
voltage. 

LM396 with specs $19.95 

SUPER CAP 

How about a One Farad (That's right, 
1 Farad) cap for use as a reserve 
power source for memory backup. 
No more worrying about NICAD 
charging times or failures. Supercaps 
supply up to 10mA for 30 seconds or 
IuA for approximately 1 week. Only 
l%" dia. x %" tall. RC. mt. leads. 2 
voltages available. 

FAOH105Z 5V $10,50 

FAOH110Z 10V $10.50 

REMOTE CONTROL 

TRANSMITTER/ 

RECEIVER 

LM1871/1872 chip set has the RF and 
encode/decode for up to 6 channels 
of analog or digital link! Never an 
easier way to control toys, industrial 
processes, security systems... etc. 
Low power for battery operations 
(6V). Interfaces with standard hobby 
servos or control instruments. 

LM1871/1872 set with specs $15.95 

D SUBMINIATURE 
CONNECTORS 

(Compare these prices.') 

PLUGS 1-9 10-24 25-99 

NEZ9P $1.95 $1.75 $1.60 

NAZ15P 2.35 2.10 1.90 

NBZ25P 2.60 2.35 2.15 

NCZ37P 4.55 4.15 3.80 

DDZ50P 5.65 5.15 4.65 



SOCKETS 


1-9 


10 24 


25-99 


NEZ9S 


$3.10 


$2.75 


$2,50 


NAZ15S 


4.20 


3.75 


3.45. 


NBZ25S 


3.35 


3.05 


2.85 


NCZ37S 


8.85 


8.00 


7.35 


NDZ50S 


11.65 


10.60 


9.65 




TRITEH 



138 



CIRCLE 29 ON FREE INFORMATION CARD 



7808 N. 27th Avenue 
Phoenix, Arizona 85021 

ORDER TOLL FREE: I-SOO -528-0183 
{Order desk only) 

TERMS: S 10.00 minimum order. 

Visa, MC BAC. Check. MO. or UPS CO D. 
U.S. Funds only. AZ residents add 5 r V, sales tax. 
Prepaid orders over S50 shipping prepaid. 

OTHERS: Add S3 ,00 shipping & handling 
Add S 1.50 tor C.O.D. orders 
Outside U.S.. add 20*1. 

CIRCLE 31 ON FREE INFORMATION CARD 



CABLE TV 
CONVERTERS 

AND OTHER 
GOOD STUFFI 



SMASHING ALL SALES RECORDS - OUR NEW 
30 CHANNEL CABLE TV CONVERTER* 



s 



CanviiEimid fi. wj»i 
Djnd Elb>f chinrnU 
far •,-<*!"$ WifQW 



HOT NEW IMPORT! REMOTE CONTROL 
30 CHANNEL CABLE TVCONVERTERl 



89 



95 



InEludfiirtrflfltaTV 
MMtjlf mtlcn md 
ftna Hurting cgntrol I 
Ho. MfttfAJTS 




ETCOMKII WIRELESS - 

THE ULTIMATE CABLE TV CONVERTER? 



Sit TV EBntJUPTHH 3. 

art t'l hard n#icl 
■■"ic.1* r.niri0l drjtt 

N*. jUGZAKUj 



VrOCOR 200Q CONVERTER ELIMENATES PROBLEMS 
WHEN VIDEOTAPING FROM CABLE TV 

Q£ RtKBm vour VCR's, 

T J l><.li lylor pTDVitnniHiB, F 
UEwrt r*nnli t*ijifirwl (Oft 

EKtJ E-lb'n ■ nVurj,: rv; 

t.1 cnu zjhif EMeEjctm 



WHEN 

89 




UNUSUAL FACTORV SURPLUS 
MID BAND - SUPER BAND CABLE TV TUNER 



Khmwim No 34DVAJ*? 



■ affVAKt-Ort 



IO 95 

, I 7""° 



FACTORY SURPLUS UHF TUNERS 



A 95 

B ii.;irj 



firand ntn- prod-jai iDn >UrD<g| 
AM Iflhd t;iU. I4*ji for txpu'- 
•TPfiW- Tvorv building, cibla TV 
«jr.m fif i B>c. No. ^sSulHH 



MINIATURE FM WIRELESS MICROPHONE 

.95 




H :;n IA ! "i (kklm C vOur 

lujrtd. flt-Mpf io* on inv tttn 
dsrd FM r«ti« or ric*n*f 
HO, 34tVA4» 



IROPHOI 

29 



OUARTEHMILE WIRELESS MICROPHONE 
& RECEIVER SYSTEM 





FACTORV SURPLUS VHF / UHF 
TWIN" VAR ACTOR TUNERS' 



Admiral Hit HC. 3U3 1 

D RAND NiW 1eMH i ;i - ■;,- ii 

D. IfU'l-i l'ij*-lri"r..Dfi-.LJ'l r Ein 

TV ■'■ FRQNT EMDi" A Iihi 



DUMPING! NOR ELCO ENDLESS LOOP CASSETTES' 

4Q C lme»»<ble lr> i,nd ai am 

IN STOCK - THE MURA 
CORDLESS TELEPHONE SYSTEMI 





90CERJ 
95 



SALE OF QUARTZ BATTERY- 
OPERATED CLOCK MOVEMENTS 1 



lg+ rlMi mEMUIiai 

.n« C til I |n»i|M Irom 



HfVAMB NhDEfcl 




M AMP REGULATED 12VDC POWER SUPPLV 



&£ 



OUR LATEST SB FACf- 
K FASCINATING CATALOG 
f 




it^Esas. 



ETCO £LECTK0-HICS 

NORTH COUNTRY CHOPPING CENTER 

PLATT58URGH, N.Y. T2M1 



iCDS'i ArTall-. 



c*:i 1 bit St5l 6700 



CIRCLE 32 ON FREE INFORMATION CARD 



ALTEX ELECTRONICS 



618 W Sunset 

San Antonio, Tsxai 
78216 



\<" 



In Texas Call 

(512)828-0503 



1-800-531-5369 



$3.95 



« 



SONALERT 

Mai lory SNP-428 
4-2S VOC, 3-16 ma 
Fits 1 1/16" hole 



o W SEMICONDUCTORS 

T -^s Diode MR 1130R, 12 Amp, 

1000V. DO-4 SI. 25 
mot ru,„n m22 ^A, TO-92 

r """* 10 lor S1.00, 100 lor S7.0Q 
■ ■ SCR 30V. 800 ma TO 92 
W 10 1orS?00, 100 lor J1 5.00 

sch '" Tnac MAC 104 

T „„_ 200V. 10 A $1. 25 




TERMS 

Quantities l.imiteti 

COD, check, money order 

V ISA, Mastercard 

Tcv res. add 5'V si ale 

sales tax. Add S3.00 shipping 

charges for orders under S50 



$1.00 "ST 



Capacitors - Axial Lead 

200 Mfd 100 voll 1 5/8 x 7/8 S1.00 

250 Mfd 150 vol I 2 5/8x7(8 51.00 

370 Mfd 200 voll 3 5/8x1 $1.00 

450 Mid 250 voll 3 5/8x1 $1.00 

700 Mfd 100 voll 1 5(8 x 7/a $1.00 



CONNECTOR 
RS-232 

connector. 
DBC-25-P male, 
crimp pin, 52,25 
DB25 cover 
S1.25 



PRINTED CIRCUIT BOARDS 
2 oz copper clad one side 
if 16" FB-4 glass epoxy 



4.5 ' 
6.0" 

6.0" 
12 0" 



6.5" 
6.0" 
12 
12 0" 



*i.oo 

$1.25 
$2.25 
$4.25 



POWER CORDS 

2 cond. 18 ga. 92" long grey 

3 cond. Belden 17629B 14 ga. 
long black type SJ . $2.85 



50e 
108" 



SPEAKERS 

B ohms 



• 



1 112"' 
12" 
12 
15 



TP-151 
12LA10 

12 LA20 
15LA20 



,1W 
25W 
50W 

sow 



SI. 00 
$12.00 
$18.00 
$24.00 






JOYSTICK 

4-10K linear pots 

1 1(2" metal 
handle 
dimensions 

2 1/8" sauare 
S5.9S 




POWER 
SUPPLY 



"low $67.50 



110 

Output 

+ SVDC -5 Amp 

+ 12VDC -1 Amp 

-12VOC - Amp 

S 3/4" x 7 1/2" x 4"h 



fl^rW 



DYNAMIC RAMS 

D2104A 16pin4Kx1 300ns 
TMS4030 22 pin 4Kx1 300ns 
95c 

PROM 

7640 24 pin 512x8 VOLOC 
$7,95 

UART 

COM 2502 40 pin 25 KHi + 5 - 
$4.S5 




SNAP ACTION SWITCHES Arm lengm 

Micro Switch V3L-2108-OS 2 3(8 

10 Amp, 125 VAC SPDT . SI. 00 Arm lenoth 
Untmax 2HBT-5 20 Amp 1 3/4 

125 VAC SPDT. ..SI. 50 



TRANSFORMERS 

P540DA 1 10-220 VAC Pri 

26.5 VCT Sec Oi 1 5 Amps 

2 3/8" x3 5(8" X 2 1(4" ri 
mounting holes 3 1(8 C-C 
$7.95 

PS80QA 110-220 VAC Pri. 
50 VCT Sec, &2 Amps 

3 1/2" x 3 1(8" x 2 7/8" h 
mounting holes 2 1/2" x 2 3(8 
$14.95 



IS/ 



SOLDER 

Kester 60(40 
020 Dia, 
t lb. roll 

$7.95 



SLIDE 
CONTROL 

PCS mount. 
tOK linear 
1 3(4"' Iravel 

75C 



EDGE 

CONNECTOR 
13/86 pjn 

idouble, 
156 $pacmg 

gold plated 
setter eyelets 

$3.95 



4 



JACK 

Switchcralt 

» 12A U4' 
phone jack 
w/swiich 
25* each 



AUDIO 
CASSETTES 
C-30 Me mo rex 
ATC 

(15 mm 
per side} 
each 50* 

box of 
50 . . $20 



EDGE METER 
0-15 V.D.C 
25/32"x 1 13(16" 

$3.50 



POTS 

All with 3(8" shafl 
All below wiihoul switch 75c 

VALUE STYLE 

IK Linear B 

5K Linear B.C 

10K Linear ABC 

25 K Linear B.C 

50K Linear A.C 

50K Audio C 

100K Linear B.C 

500 K reverse audio B 

1M Linear B 
All below with Switch 15c 

25K Linear(push-pul) B 

50K Lmearfpush-pull B 

500K Linear/turn B 

50K Audio/turn C 



* 
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IS YOUR 



Electronics 

LIBRARY 
COMPLETE? 

Back issues are available for months 
from 1978 to present @ $3.00 each, 
postpaid. Please send your check 
or money order to: 

RADIO-ELECTRONICS* 

BACK ISSUE DEPARTMENT 
200 Park Avenue, South 
New York, NY 10003 

Name 



Address 

City : 

State 



(please prlntl 



(please print) 



Zip 



Issue(s) requested; (if available) 

Month Year 

Month Year 



Applekation 

PP II Printer Card 

The PP II parallel printer card for the 
Apple II computer is designed to allow 
effective use of your printer which has 
special functions such as bold and 
enlarged face print available through 
the use of escape sequence com- 
mands. Since the Apple II does not 
send escape characters the software 
on this board does it for you with 
control characters from the keyboard. 
One of the main designs of the PP I) 
card is that it contains space enough 
for 8 independent printer driver pro- 
grams so new printers are not a 
problem . The PP 1 1 is software compat- 
ible with both Apple Basics as well as 
"CP/M or "Pascal. 
'CPIM or Pascal disks providing the 
appropriate bios patches are available 
on special request. 
PP II printer card (with cable) MX-80 

Wm S199.95 

ARK0N ELECTRONICS LTD. 

409 Queen St. West 

Toronto, Canada M5V 2A5 

(416-868-1315) 




•Wet rooks rtd 




FREE! 

1981 

DISCOUNT 

ELECTRONICS 

CATALOG 



JOIN THE PAK! 

Send for our Free catalog and become a 
member of our exclusive Pak. Our - - 
members receive Poly Paks' 
exciting catalog several 
times a year. We offer: 
Penny Sales, Free 
Premiums and Low. 
Low Prices on a wide variety of 
Electronic Products such as Computer Periph- 
erals. Integrated Circuits, Speakers. Audio 
Equipment. Rechargeable Batteries. Solar Prod- 
ucts, Semiconductors, and much, much more! 
Take advantage of our 25 years as America's 
foremost Supplier ol discount electronics. 



RUSH ME YOUR FREEDISCOUNTCATALOQ! 

NAME: __ 

ADDRESS: . 

CITY: 

STATE: . . ZIP: 



CLIP AND MAIL COUPON TODAY TO: 

POLY PAKS, INC. 

P.O. Box S42, FA-12 

S. LYNNHELD, MA. 0194O (G17) 245- 3B2B 
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if there were 
no distributors? 



If there were no electronics distributors . . . we'd have to 
invent them! As manufacturers of electronic products, 
we're convinced that the absence of distributors would 
cripple our industry! You'd have no convenient local 
source for fast off-the-shelf delivery of needed products. 
Production lines would grind to a halt. . . . handling small 
orders would be a nightmare. Paperwork would increase; 
costs would increase; expediting wouid increase; chaos 
would increase. 

As a buyer of electronic components, you benefit from 
the existence of distributors, even when you don't directly 
utilize their services. They make the factories you deal 
with direct more efficient — in marketing, in scheduling, in 
economy of scale. And, whether you need a source for 
fast delivery of standard products, for comprehensive 
technical information, or for assistance on any aspect of 
your procurement function, your local distributor can — 
and does — fill the bill splendidly. 

Distributors help us — by serving you. 

As members of the Distributor Products Division of the 
Electronic Industries Association, the companies bring- 
ing you this message are pleased to help "sell the system." 

For information about joining with other manufacturers 
who sell through electronic distributors, contact Herbert 
Rowe, Vice President, EIA Components Group, 2001 Eye 
Street N.W., Washington, D.C. 20006. Telephone (202) 
457-4900. 



DISTRIBUTOR 

PRODUCTS 

DIVISION 
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HI-FI MINI SPEAKER 



continued from page 1 06 



ledge around the four sides of the enclosure. (Note: It 
is easiest to glue the two longer strips to opposing 
sides of the enclosure first, and then install the remain- 
ing two.) 

15. Spread some glue evenly on the tops of the four parti- 
tion mounting strips just installed. 

16. Take the assembly prepared in step 5 (partition 6) and 
lower It through the top of the enclosure (with the 
partition supports on top} until it sits firmly on the four 
mounting strips to which glue has just been applied. 
Make sure that the tube fits into the center hole, 

17. Hold the partition-6 assembly in place until the glue 
has set. Then glue the tube to the center hole of that 
partition to form an airtight seal, 

18. Mount partition 5 on the four partition supports of the 
partition-6 assembly. 

19. Repeat step 14, this time using the remaining partition 
strips and the partition-1. 2, 3, and 4 assemblies. 

20. Mount the woofer on the enclosure top as shown in 
Fig. 6. Note that it is attached ins We the enclosure. 

21. Attach the top to the rest of the enclosure. 

22. Make the electrical connections to the woofer, 

23. Attached the top plate to the four top supports. 

24. Attach the bottom plate to the four bottom supports. 

25. Mount and connect the tweeter as shown in Fig. 3 or 
Fig. 4. If a horn-type tweeter is used, you may need to 
reduce the value of capacitor C1 to 1,0 ^F to prevent 
lower frequencies from being shunted to the tweeter 
and being distorted. 

That completes construction of the mini-SAFE speaker 
system. Use it with a good medium-power (15-20 watts-per- 
ehannel) amplifier, and you'll have performance worth many 
times more than what you paid for the components. R-E 



AUDIO/MUSICIANS CLOSE-OUT! 

WHILE THEY LAST!!! 



Electronic MUSICAL KEYBOARDS ,u\\\\N 

Surplus brand new. Prate-Read piano-type electronic key- |1V'Vii\\\\\* 
boards. ARP instruments ((a mo us synthesizer mfr ) gone out If ( It* 
of business Their Iqbs fS ¥"CH//? gam' Perfect for digital, ana- 
tog or computer synthesizers. Gold plated contacts through- 
out Worth much more 1 
3 Octaves- *79°° ■* Octaves- '99°° 



00 



# 




Surplus Musical Instrument SPEAKERS 

10" WOOFEfl SPEAKERS. From the same synthesizer manu- 
lacturer. as used in The "ARP- piano" power amplilier 
Features heavy duty, row resonance suspension cone Heavy 
alloy magnet Quality built and selected for continuous music 
power dfiwe Should easily dissipate over 25 walls RMS 
BRAND NEW '24.O0; 2/*45.0O 

QUANTITIES LIMITED!" 



MID-RANGE SPEAKERS 

Used with the above woofer in a superior speaker system 
4 inches in diameter, heavy duly, large alloy magnet for 
music power output. 
BKAHD NEW ■ 8.9 5m. ; 2/ *1 5.99 

QUANTITIES LIMITED'" 



SYNTHESIZER SPEAKERS 





As used in Ihe ARP 2600 Synthesizer (4 h 6 inches) Plenty ol 
power capability Great lor cars, replacement, or speaker 
arrays. Heavy magnet, 40 ohms, oval shape 
Just*3.B9..; 3/*10.00 



REVERB ASSEMBLIES 

Dual suspension with 4 Di lie rem spring 
sizes. Magnetic transducers, shock- 
damped spring assembly Appro* Hoot 
long springs for superb delay times 
Reverb Assembly t NEW} . -M6»50h- 
attn- COMPUTER hobbyists 



UNIQUE KNOS-TUNEO 

20 TURN TRIMMER 

Ideal tor frequent adjustment in 20-turn 
range Nominal 100 K ohm carbon de- 
posit trimmer, golden pins., snap -off knob 
&. snap-ott cover piece allows visual 
checking of wiper location. 
10 Ptecvs *8.95**, 



WRITE OH CALL FOR OUR BARGAIN-PACKED PERIPHERAL FLYER!! 



Computers, 
peripherals, 

UNLIMITED! m 



WAREHOUSE 
,.i1r Si Haverhill '.'.'.■ f'i. - ■«■ 

MAIL ORDER 
Bo» 304 NtWton, N H frtt5& 

TELEPHONE ORDERS: 

617/372-BB37 
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Equalizers Mixers LED Meters 



FEATURING THIS MONTH t „« N 




rut first II Band Slereo Equalizer wild Iruly unique LINEAR Mirror Image Circuilry. 
Totally eliminates snap on Generates d TRUE 1 1Sdb Boosl arid Cm on EVERY BAND 
without bind Id band phase cancallaiioti or rainbow tiled 

• Super Low Noise J Fell ON All RANDS ■ Rtgtilited Power Supply 

• Slew Bile: "13 Volts" per microsecond . Built-in Record Switching - no need lo re-palch 

And as always with Aaron-Gavin Instruments. Lowest Noise. 
Lowest distortion and Great Over-All PROFESSIONAL Quality 

LEO METERS (All Integrated circuits!) 
DOT or BAR Poiitrn, 3 position range twitch 



GRAPHIC EQUALIZERS 



Description 
31 Bona Sttrto EQ 
31 Band Mono tQ 
21 BuraJ stereo E0 
21 BUM Mono EQ 
11 Bond Slereo EQ 
11 no nd Mono E0 
It Bono Sltrto EQ 
(As shown o&ove) 
5 Bood Slereo EQ 
5 Bono Wood EQ 



K.I 



t!79 56 
SI 57 05 
1205.02 
J1S5 05 

im.9* 

» 75.M 

SI 20. 50 

I 74.50 
( 40 H 



Hf(. 

>M4 '.< 

1322.53 

1*21 02 
S2BSB1 



Kll 



Mtg. 



Description 

Ff ont po m I mount only 

10 LED (Mono) 
1230.00 «LED(St.r«) 
9151.37 cobint! or Rock Hounl 
9240.80 20 LEO (Mono) 

•OLEOfSiweo) 

Oewnro TldBi 

.'lnliai> prices coed wt la Jinuny I I9B2 



lMt.9! 
i 91 27 



141*0 

152 20 



150.40 
S57 00 



S55I0 

tit .oo 



ISBOO 
II15C 



Order with this Coupon or send for product specifications. 

Chech Dot for I ne Hem ol your choice send ctiec-ic. money order. COD or visa. Master 

Charge. Your cord number. Exp. Ml* 

Add 57.00 [or shipping and handling. Cluck Freq. Range r IfiHitSHKi D 20H:-20KHi 
Check style : Rack Mount D Flat Cabinet D Uprighl Cabinet 



NAME 



PHONE 



ADDRESS 



CITY STATE ZIP 

Actan-Gavln, 1901 E Deem El . Dept IS. Soma Ana, CA 92705. Phone: (714) 957-8710 
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4116-4 MEMORY T6K 8 for $10.00 

8164 MEMORY 64K 10.00 

8264 MEMORY 64K 12.00 

4Kx16 MEMORY board w/64 2101 chips 50.00 

MP1 8 inch single side disc drive (OK, used) 175.00 

MPl 8 inch dual sided disc drive (OK, used) 350.00 

SHUGART 8 inch drive 850 FDD (ok, used) 425.00 

MOTOROLA MONITOR 9 Inch 115 volt 60.00 

MOTOROLA MONITOR 12 inch 115 volt 85.00 
Above 2 units accept composite video, no case, used. 
2 units below accept TTL. Hi volt supply only. Used. 

BALL BROS. 12 inch monitor 50.00 

BALL BROS. 5 inch monitor, cased, used. 60.00 

DATA STATION CONSOLE w/keyboard & 9 inch 
monitor, power supply. Logic boards broken send 
for details on this one. $ 80.00 



I R SCOPE see in the dark, new, portable. 260.00 

I R SCOPE KIT pre-assembled, modular 150.00 

12 VOLT GEL CELL Th AH $14.00 5 AH 17.00 
12 inch CRT bonded face plate, new, with specs. 
Made for computer work. $25 each 5 for S100.00 
UNDERWATER HYDROPHONE 200 KC 10.00 

WALKY TALKIES Govt surplus used? 
condition. 47-55,4 mc range. With 
schematics. Gout AN/PRC-6 
S25 each 2 for S45. AnL S5 each 

ASCII KEYBOARD parallel S50 

RED LED's 10 for SI .00 

MIN ORDER S10.00 CATALOG „ nowteady 

Shipping extra on all merchandise 

Meshna Inc., P0 8ox 62, E. Lynn, Mass. 01904 
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VIDEO 

36 Channel Up Converter 

for TV & VTR a* vhf to uhf 

1-3 pieces 

'2911 

4 pieces & up 

£Hea Mtlil VS736 

O Allows complete programming of VTR 
O Watch or record any combination of 

standard or Pay-TV programs 
O Receives Midband and Superband 

channels on UHF 
O For Beta/VHS type recorders 




BRUCE 37- Channel 
Wireless Remote Control 

TV Tuner Commuder 500 

1-5 pes, 

'109!i 

6 pes. & up 

$QQ95 

*J«7ea. 

O For all channels; for all TVs 
O Red LED channel readout 1-99 
O Master power switch and fine tune 
controls on remote O Easy to install 
O Scan channels up and down 




Reg $199.95 




^r TEKNIKA Wireless 
Remote Control TV Tuner 

•1095 

Reg. $169.95 

Model 6301 
O Easy to install; just 4 wires 
O Electronic channel selection and 
indication. VHF: 2-12, UHF: 14-83, 
O Ultra-Infrared Beam Control 
O Master power switch 

Video Control 
Center 

Mill) m-157 



S59 



95 




O No need to 

change cable to access input to TV set 
O One output; 4 inputs 
O No AC power required to operate. 
O Auxiliary input and outpuL 

CATV 3D-Channel 
Remote S7Q95 

Control Miiii use- ac I *> 

Consists of 2 units remote control channel 
selector with fine tuning, ON/OFF switch; 
and converter body. 

TV Accessories 

7002 2 Set VHF/FM Amplifier S 9.95 ea, 
7004 4 Set VHF/FM Amplifier $ 1105 ea. 

Coax Accessories 

DCS-A/B CATV/MATV Switch $B.M ea 




SSSConklin St. Farmingdale, N.Y 1 1 735 



100 FOR SHIPPING 

• HH IHSVIUHCE COD 'ill in 
It I 250 00 t 4 50 

125- 0010 MOM IM 

501 Mil 7U.H . 1 10 

751 Mil 1000 00 ... 1100 

»« 1000 00 1MB 

N.Y. State residents add appropriate sales tax 

Minimum order S26 plus $4.50 shipping and handling 

TOLL FREE (800)645-9518 



in N.Y. State call 0I6) 752-0050 . 



■ Master Charge 

■ BankAmericerd 

• VISA ■ COD 

■ Money Order 

* Check 



ADVERTISING INDEX 

RADIO-ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 



Free information Number Page 

41 AMC Silts 136 

— ATV Research 1 10 

J Active Electronics.... 109 

— AdVancc Electronics 24,28-29,30,78,90 

6 Advanced Computers 126-127 

59 Alhia Electronics 32-33 

25 All Electronics 124 

27 Altex 139 

63,55 American Antenna 13,Cover2 

28 Ancroiut 137 

85 Antenna Specialists 105 

38 Arkon Electronics 139 

60 Armstrong Industries 5 

71 B& K Precision Dynascan Corp.......,,...,, 75 

73 Bach Co 107 

— Bagitall Electronics.. .. 136 

— KarelBarta 114 

37 Beckman — Electro Products GroupCover 3 

— Bullet Electronics 130 

— CIE, Cleveland Institute of Electronics 

34-37 

10 Chaney Electronics 115 

18 Colorado Electro Optics 1 17 

Command Produc lions 1 1 4, 1 1 6 

5 1,52£3 Communications Electronics 2,9,11 

35 Computer Peripherals Unlimited 141 

22 Concord Electronics 137 

— Cook's Institute of Electronics 1 14 

— Dage Scientific Instruments 108 

— Data Service Co 1 10 

DeHronix Organ, Inc 108 

Dlamondback Electronics 124 

Digi-Key Corp 113 

EIA Distributor Product Division. 140 

Eico 107 

Electra Bearcat 79 

Electronic Mart 136 

Electronics Overseas Corp., Inc 82 

Electronics Plus... 112 

Electronic Specialists 136 

Electronic Technology Today 99 

Enterprise Development Corp 1 03 

Etco... 138 

Etronix 26 

Fanon/Courier Corp ..„.,„. 136 

Fordham Radio......... 82,142 

Formula International, Inc 122-123 

Fuji-Srea, Inc. 110 

Gladstone Electronics 103 

Global Specialties 91 

Global TV 110 

Godbout Electronics.........,...,,..,,....,.,..., 112 

Grantham School of Engineering 105 

Hal-Tronix 132 

Hameg 98 

Heath 38-39,101 

Huntron Instruments, Inc. 93 

Information Unlimited 1 14 

International Communications Co 110 

International Crystal Mfg. Co 104 

International Electronics Unlimited...... 114 

JDR Microderices 134-135 

JS4 A 25 

Jameco Electronics 128-129 

Jaian Co 1 33 

Komac Corp 141 

H. J. Knapp, Inc 124 

Lincomm 41 

Live Via Satellite 108 

McGee's Radio . 136 

McKay Dyroek Co., 1 10 

82,84,46 Magnavox 1 ,7, 1 5 
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64 

-,66 
16 



33 Meson*, Inc. 141 

17 Micro Ace 130 

— Micro Management Systems, Inc. 114 

— Microtenna Associates .„...,,..„ , 108 

— Monarchy Engineering, Inc... 132 

44 Mountain West .........,,,.,.,,,,,,,....„„ 136 

— NRI, Schools 16-19 

— NTS Schools 84-87 

— Nabih's, Inc 105 

— Nelronics 96-97 

39 North American Phillips 42 

68 Omega Sales 89 

74 Pac-Tec 102 

11 Page Digital 118-119 

77,40 Paia 98,106 

54 Panasonic 31 

72 Panavisc 100 

45 Poly Paks :, 139 

12 Priority One .„ 120-121 

49 RCA 81,95 



7 Radio Shack 125 

8 Ramsey Electronics 131 

— SCR Electronics, Inc 142 

— Sabadia Exports Corp, 108 

83 Sabrronks 77 

86 Scanner Associates....... , ., 104 

50 Shurc Brothers, Inc 22 

— Simple Simon 132 

61 Simpson Electric Co. ,,,„ 27 

48 Sinclair Electronics (Thandar) 83 

— Sinclair Research Ltd 20-21 

70 N. A. Soar. 12 

13 Solid State Sales 116 

— Spacecoast 110 

29 Sunlronics Co., Inc. , 138 

9 Surplus Electronics 1 1 1 

67 TSE. Hardside 100 

76 Techni-Tool 102 

31 Tri-Tek , 138 

15 Vector Electronics, Inc. 93 

58 Viz Mfg. Co 40 

— Wersl 107 

56 Zenith Cover 4 



SCR SUPER-BUYS 



m 



UPS ANYWHERE IN CONTINENTAL U,S. 

FREE SCRAMBLER PLANS plus ft brochure 

[ascribing our new JHF-VHF Conversion Kir 



FREE 



are yours lust by tending us your nama. 
address and an 184 stamp. 

® VHF VARACIuR-TUNEfi. 300 ohms input 

Tunable tor Channels Z-tD-13. Ail solid-stale 

Made by leading name manufacturer. New. 

surplus. 

® RRAHD NAME POWER SUPPLIES. iSWEA 

Voltage adjustable ana iC reguiatad. Ideal 

tut CMOS, curnpuler- based inslruments, elc 

New- surplus 

©6-F00T TELEPHONE CORD will AMP 

brand, modular phone-jack at one and. and 

•l-spaae-lug leads at me other. Normally 

or i tea at $2 49 each. 

'Call us For special large quantity pricing quotations. 

C(0^*J [714]SB7-BSSa ■ [213)596-7553 

OlrfK ELECTRONICS INC. 

9533 Valley View Street, Cypress. CA 9Q630 

510.00 MIN ORDER HANDLING/SHIPPING $5.00 

Pay by CHECK, U.Q., VISA. MIC, C.O.D. 



s 4 95 .. 
$2395 

M. 

99c1, 



MOVING? I 

I 



Don't miss a 



single copy of r 
Radlo-Elec- | 

ironies. Give i 



us: 



I 



Six weeks' no- 
tice 

I 
Your old ad- I 



ATTACH 
LABEL 
HERE 



dress and zip 
code 



I 
I 

I 
I 
Your new ad- j 

dress and zip I 
code (. 



(please print) 



address 



city 



stater 



lip codo 



Mall to: Radlo-Elecironlcs 

SUBSCRIPTION DEPT., P.O. BOX 2S2Q, 

BOULDER, COLO. B0322 
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Now there's a 
hand -held DMM 
tough enough to withstand acciden- 
tal drops, destructive environments, 
and input overloads — and still give 
you superior Beckman performance. 

The HD-100 from Beckman 
is drop-proof, sealed against contam 




ination, and packed with overload 
protection. You won't find a more 
rugged meter inside or out. 

Drop-proof 

Constructed of double-thick 
thermoplastics, the HD-100 resists 
damage even after repeated falls. 
All components are heavy duty and 
shock mounted. 
Water- and 
contamination -proof 

The HD-100 is designed to keep 
working even around dirt, heavy 
grime and moisture. 

The special o-ring seals, 
ultrasonically-welded display window 
and sealed input jacks protect the 
internal electronics of the HD-100 
from any source of contamination. 
The HD-100 is sealed so tightly, ifs 
even waterproof. 
Accidental overload 
protection 

All voltage inputs are protected 
up to 1500 Vdc or 1000 Vrms. Cur- 
rent ranges are protected to 2A/250V 
with resistance ranges protected 
to 600 Vdc. Transient protection 
extends up to 6KV for 10 micro- 
seconds. 



More meter for 
the money 

For starters you get 2000 hours 
of continuous use off a common 9V 
transistor battery. You can run 
in-circuit diode tests and check con- 
tinuity. You even get a one year 
warranty. 

The 0.25% basic volt dc accu- 
racy HD-100 serves you with 7 func- 
tions and 29 ranges. With one simple 
turn of the single selector switch, 
you can go directly to the function and 
range you need. There's less chance 
of error. 

Feature for feature you can't 
find a more dependable meter priced 
at just $169 (U.S. only). 

To locate your nearest distrib- 
utor write Beckman Instruments, Inc., 
Instrumentation Products, 2500 
Harbor Boulevard, Fullerton, CA 
92634 or call (714) 993-8803. 



BECKMAN 
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Think what runaway fuel costs are doing 

to your bottomline. On callbacks alone. Better 

yet, don't just think. Do something. 

Take advantage of your Zenith distributor's 

exchange program for genuine Zenith 

replacement modules, tuners, channel 

selectors, and sub- assemblies. 

It's one sure way to keep a Zenith 

all-Zenith. With replacements remanufactured 

for reliability by Zenith people as expert 

as those who made the originals. 

See your Zenith distributor now about 

an exchange program for Zenith replacement 

modules, tuners, channel selectors, and 

sub-assemblies no "outside" source 

can match ! 

Call now before another costly callback 
cuts deeper into your bottomline! 



Always insist on Zenith exact replacement 
parts, tubes and accessories. 



r £HIIiL 



The quality goes in before the name goes on® 
Zenith Radio Corporation/ Service. Parts & Accessories Division /110Q0 Sevmour Avenue/ Franklin Park. Illinois 60131 



